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Sipex Corporation designs, manufactures and markets high performance, value added analog 
integrated circuits using standard mixed signal and dielectrically isolated BiCMOS wafer 
process technologies. 



The Sipex product portfolio consists of over 750 products focused in three product areas: 
power management, serial interface, and display drivers. The power management products 
encompass LDO linear regulators, shunts, references, DC/DC switching regulators and con- 
trollers, charge pumps and microprocessor supervisory ICs. The serial interface product 
group contains single, dual and multi-protocol transceivers supporting one or more combina- 
tions of the standard interface protocols: i.e.; RS-232, RS-422, RS-485, V.10, V.11, V.35 and 
USB. The display driver group includes electroluminescent display drivers and piezo driver 
devices. 

Wafers for Sipex products are obtained from its new, state-of-the art wafer fabrication facility 
located in Milpitas CA as well as from wafer foundries located in the United States and Asia. 
Packaging is done offshore at a variety of established package assembly houses. Sipex 
Corporation is ISO9001 certified. 

The Sipex Product line is sold worldwide through a direct sales force, distributors and inde- 
pendent manufacturers' representatives. Sipex maintains design centers and sales offices in 
the United States, Belgium, Germany, Japan, Taiwan, and China. 

Detailed information about Sipex, and its products as well as tutorials, technical assistance 
and sample and literature forms are available on the company's website at www.sipex.com. 

Sipex Corporation became a publicly held company in April, 1996. The Company's common 
stock trades on the NASDAQ National Market under the symbol "SIPX". The Company is 
headquartered in Billerica MA and employs approximately 500 people worldwide. 



Pentium is a registered trademark of Intel Corporation or its subsidiaries in the United States and other countries. 
AUTO ON-LINE is a registered trademark of Sipex Corporation. 
AnyFET is a trademark of Sipex Corporation. 
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Power 
Management 

> 450 Products 





- DC/DC I 

- PWM/PFM Controllers 

- Charge Pumps 

- Supervisory ICs 

- USB Switches 

- Shunts and References 

- LDO Linear Regulators 



Standard 
Products 



Display 
Drivers 

> 50 Products 



- EL Drivers 



Serial 
Interface 

> 250 Products 



Single Protocol 

- RS-232 

- RS-422/485 
-USB 

Dual Protocol 
Multiprotocol 
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PWM/PFM 
Controllers 



Buck 



DC/DC 
Regulators 



Charge 
Pumps 



- Buck 

- Boost 



Inverters 
Doublers 
Regulated 



-3V 

- Simple Rest 
■5V 

- Simple Rest 

- Watchdog Timer 

- Battery Switchover 



Shunts and 
References 



-2.5V 
-1 2V 



USB 
Switches 



Low Dropout 
Regulators 



Single Channel 
Dual Channel 



- NPN LDOs 

- PNP LDOs 

- CMOS LDOs 
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Multifunction 
Piezo Drivers 



- EL Plus Piezo 
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Serial interface 



Single Protocol 

3.3V, 5V and Split 



- RS-232 

- RS-422 

- RS-485 
-USB 



Dual Protocol 



- RS-232/RS-422 

- RS-232/RS-485 
-V.11/V.35 

- RS-232/USB 
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Alphanumeric Parts Listing 
products page 

LP2950 P-11 

LP2951 P-11 

SP200 1-11 

SP202E 1-15 

SP204 1-11 

SP205 1-11 

SP205B 1-11 

1-11 

1-11 

SP207 1-11 

SP207B 1-11 

SP207E 1-17 

SP207EH 1-19 

SP207H 1-21 

SP207HB 1-21 

SP208 1-11 

SP208E 1-17 

SP208EH 1-19 

SP211 1-11 

SP211B 1-11 

SP211E 1-17 

SP211EH 1-19 

SP211H 1-21 

SP211HB 1-21 

SP213 1-11 

SP213E 1-17 

SP213EH 1-19 

SP2209E I-23 

SP230A I-25 

SP231A I-29 

SP232A I-29 

SP232E 1-15 
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SP233A 1-29 

SP233E 1-15 

SP234A I-25 

SP235A I-25 

SP235B I-25 

SP236A I-25 

SP236B I-25 

SP237A I-25 

SP238A I-25 

SP240A I-25 

SP240B I-25 

SP241A I-25 

SP241B I-25 

SP2525-1 P-13 

SP2525-2 P-13 

SP2526-1 P-15 

SP2526-2 P-15 

SP310A I-29 

SP310E 1-15 

SP312A I-29 

SP312E 1-15 

SP319 1-33 

SP320 1-34 

SP3203E I-35 

SP322 1-37 

SP3220E I-39 

SP3222E 1-41 

SP3222EH I-44 

SP3223E I-47 

SP3223EH I-50 

SP3232E 1-41 

SP3232EH I-44 

SP3238E I-53 

SP3243E I-47 

SP3243EH I-50 

SP331 1-55 
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SP332 1-57 

SP333 1-58 

SP3481 1-61 

SP3483 1-62 

SP3485 1-61 

SP3486 1-63 

SP3487 1-63 

SP3488 1-65 

SP3489 1-65 

SP3490 1-67 

SP3491 1-67 

SP3493 1-69 

SP3494 1-69 

SP385A 1-71 

SP385E I-73 

SP431 1-75 

SP432 1-77 

SP4403 D-5 

SP4412A D-7 

SP4422A D-9 

SP4425 D-11 

SP4438 D-13 

SP4439 D-15 

SP4446 D-17 

SP4491 D-19 

SP4501 D-21 

SP481 1-79 

SP481E I-80 

SP481R 1-81 

SP483 1-79 

SP483E I-82 

SP485 1-79 

SP485E I-80 

SP485R 1-81 

SP486 1-83 
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SP486E 1-85 

SP487 1-83 

SP487E 1-85 

SP488 1-87 

SP488A 1-89 

SP488E 1-91 

SP489 1-87 

SP489A I-89 

SP489E 1-91 

SP490 1-93 

SP490E I-94 

SP491 1-93 

SP491E I-94 

SP495 1-95 

SP502 1-97 

SP503 1-101 

SP504 1-105 

SP505 1-109 

SP506 1-113 

SP507 1-117 

SP508 1-121 

SP514 1-125 

SP516 1-129 

SP522 1-133 

SP524 1-133 

SP526 1-135 

SP5301 1-139 

SP6120 P-17 

SP6121 P-21 

SP6122 P-25 

SP6123 P-29 

SP6124 P-33 

SP6200 P-37 

SP6201 P-37 

SP6203 P-39 

SP6205 P-39 
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SP6213 P-41 

SP6231 P-43 

SP6639 P~45 

SP6640 P-45 

SP6641A P-49 

SP6641B P-49 

SP6644 P-52 

SP6645 P-52 

SP6648 P-55 

SP6650 P-58 

SP6651 P-61 

SP6653 P-45 

SP6660 P-64 

SP6661 P-66 

SP6680 P-68 

SP6685 D-23 

SP682 P-72 

SP6828 P-73 

SP6829 P-73 

SP6830 P-75 

SP6831 P-75 

SP6832 P-77 

SP690A P-79 

SP690T/S/R P-83 

SP691A P-87 

SP692A P-79 

SP693A P-87 

SP703 P-91 

SP704 P-91 

SP705 P-93 

SP706 P-93 

SP706P/R/S/T P-97 

SP707 P-93 

SP708 P~93 

SP708R/S/T P-97 
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products page 

SP791 P-101 

SP800L P-87 

SP800M P-87 

SP802L P-79 

SP802M P-79 

SP802T/S/R P-83 

SP804T/S/R P-83 

SP805L P-79 

SP805M P-79 

SP805T/S/R P-83 

SP813L P-93 

SP813M P-93 

SPX1004 P-103 

SPX1117 P-105 

SPX1121 P-107 

SPX1129 P-108 

SPX116 P-109 

SPX1202 P-111 

SPX1431 P-113 

SPX1521 P-115 

SPX1580 P-117 

SPX1581 P-119 

SPX1582 P-121 

SPX1583 P-123 

SPX1584 P-125 

SPX1585 P-127 

SPX1587 P-129 

SPX2431 P-131 

SPX2431L P-133 

SPX2808 P-135 

SPX2810 P-137 

SPX2815 P-139 

SPX29150 P-141 

SPX29151 P-141 

SPX29152 P-141 
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SPX29153 P-141 

SPX2920 P-143 

SPX2930 P-145 

SPX29300 P-147 

SPX29301 P-147 

SPX29302 P-147 

SPX29303 P-147 

SPX2940 P-151 

SPX2941 P-153 

SPX2945 P-155 

SPX2950 P-157 

SPX2951 P-157 

SPX2954 P-159 

SPX3819 P-161 

SPX385-1.2 P-163 

SPX385-2.5 P-165 

SPX3940 P-167 

SPX4040 P-169 

SPX4041 P-171 

SPX431A P-173 

SPX431B P-173 

SPX431C P-173 

SPX431L P-175 

SPX432 P-177 
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Power Management Product Identification Code ( except LDOs, Shunts and References) 

SP XXXXX X X 



Manufacturer ID 



SP = CMOS 
SPX = Bipolar 



Part Number 



Temperature Range 



C = 0°C to 70°C 
E = 



Package Code 



K = SOT-23 T = SOIC 
N = NSOIC U =(JS0IC 
P=PDIP Y = TSSOP 



Power Management Product Identification Code (LDOs, Shunts and References) 



Manufacturer ID 



SP = CMOS 
SPX = Bipolar 



Part Number 



SPX XXXX A AX - X.X 



Accuracy 



0.50% 
1 .00% 
1 .30% 



2.00% 
2.40% 
3.00% 



Package Code 


M=S0T-23-3 


S=SOIC-8 


M1=TO-89-3 


T=TO-263-3 


M3=SOT-223-3 


T5=T0263-5 


M5=SOT-23-5 


U5=TO-220-5 


l\l=TO-92-3 


U-T0-220-3 


R=TO-252-3 






Display Driver Product Identification Code 

SP XXXX X X 



Manufacturer ID 



SP = CMOS 
SPX = Bipolar 



Part Number 



Temperature Range 



C = 0°C to 70°C 
E = -40°C to 85°C 



Package Code 



rj -=nsoic 

U = MSOP 
X = Die 
Y = TSSOP 



Manufacturer ID 



SP=CMOS 
SPX = Bipolar 



mtification Code 



nHHHHHHI 



SP XXXXX X X 



Part Number 



Temperature Range 



C = 0°C to 70°C 
E = -40°C to 85°C 



Package Code 


A = 


SSOP S = PDIP 


B = 


BGA T = SOIC 


F = 


QFP X=DIE 


N = 


NSOIC Y = TSSOP 


P = 


PDIP 
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Power Management 

Table of Contents 





ItO DU^anu Duusincyuiaiuio 

Buck Controllers P-4 

Charge Pump Voltage Converters P-5 

3.3V and 5.0V Microprocessor Supervisory ICs P-6 

USB Power Control Switches P-7 

Shunt Voltage Regulators and References P-7 

PIMP Low Dropout Voltage Regulators P-8 

CMOS Low Dropout Voltage Regulators P-9 

Dual Low Dropout Voltage Regulators P-9 

Evaluation Boards and Application Notes Listing P-10 



Products (alphanumeric order) 

LP2950/LP2951 P-11 

SP2525 P-13 

SP2526 P-15 

SP6120 P-17 

SP6121 P-21 

SP6122 P-25 

SP6123 P-29 

SP6200/SP6201 P-37 

SP6203/SP6205 P-39 

SP6213 P-41 

SP6231 P-43 

SP6639/SP6640/SP6653 P-45 

SP6641A/SP6641B P-49 

SP6644/SP6645 P-52 
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Power Management 

Table of Contents 

Products: continued (alphanumeric order) 

SP6648 P-55 

SP6650 P-58 

SP6651 P-61 

SP6660 P-64 

SP6661 P-66 

SP6680 P-68 

SP682 P-72 

SP6828/SP6829 P-73 

SP6830/SP6831 P-75 

SP6832 P-77 

SP690A/SP692A/SP802L/SP802M/SP805L/SP805M P-79 

SP690T/S/R, SP802T/S/R, SP804T/S/R, SP805T/S/R P-83 

SP691A/SP693A/SP800L/SP800M P-87 

SP703/SP704 P-91 

SP705-SP708/SP813I7SP813M P-93 

SP706P/R/S/T, SP708R/S/T P-97 

SP791 P-101 

SPX1004 P-103 

SPX1117 P-105 

SPX1121 P-107 

SPX1129 P-108 

SPX116 P-109 

SPX1202 P-111 

SPX1431 P-113 

SPX1521 P-115 

SPX1580 P-117 

SPX1581 P-119 

SPX1582 P-121 

SPX1583 P-123 
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Power Management 

Table of Contents 



SPX1584 P-125 

SPX1585 P-127 

SPX1587 P-129 

SPX2431 P-131 

SPX2431L P-133 

SPX2808 P-135 

SPX2810 P-137 

15 P-139 

SPX291 50/SPX291 51/SPX291 52/SPX291 53 P-141 

SPX2920 P-143 

SPX2930 P-145 

SPX29300/SPX29301/SPX29302/SPX29303 P-147 

SPX2931 P-149 

P-153 

SPX2945 P-155 

SPX2950/SPX2951 P-157 

SPX2954 P~1 59 

SPX3819 P-161 

SPX385-1.2 P-163 

SPX385-2.5 P-165 

' P~1 67 

P-169 

SPX4041 P-171 

SPX431 A/SPX431 B/SPX431 C P-173 

SPX431L P-175 

SPX432 P-177 
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DC to DC Buck and Boost Regulators 



Input 


Output 






Low 


Voltage 


Voltage 




'cc 


Battery 


Type Range 


Range 


lout 


Typ 


Efficiency Shutdown Indicator Package 





Part 



SP6639 Buck 6.0V to adj; 5.0V 100mA 10uA 
7.5V 

SP6640 Buck 4.0V to adj; 3.3V 100mA 10uA 
7.5V 

SP6641 Boost 0.9V to 3.3V or A=200mA 10uA 

4.5V 5.0V B=500mA 

SP6644 Boost 0.85V to adj; 3.3V 90mA 50uA 

1.65V 5.0V 

SP6645 Boost 0.85V to adj; 3.3V 180mA 50uA 

1.65V 5.0V 

SP6648 Boost 5V to adj; 2.5V 500mA 
4.5V 



91% 



87% 



✓ 



85% 

92% 
88% 



8L 
NSOIC 

8L 
NSOIC 

5L 
SOT-23 




✓ 8L 

MSOP 

✓; <2V 8L 
MSOP 



10L 
MSOP 



95% 
95% 



SP6650 Buck 2.7V to adj; 1.25V 600mA 70uA 

6.5V to V| N 

SP6651 Buck 2.5V to adj; 1.25V 800mA 15uA 

6.5V to V| N 

SP6653 Buck 3.5V to adj; 3.0V 100mA 10uA 85% 
7.5V 



✓ 
✓ 



✓ 
✓ 



10L 
MSOP 

10L 
MSOP 

8L 
NSOIC 



Comments 

low voltage, high efficiency, buck 
converter; ideal for Lithium ion and 
3 to 4 cell alkaline applications 
low voltage, high efficiency, buck 
converter; ideal for Lithium ion and 
3 to 4 cell alkaline applications 
ultra low quiescent current; ideal for 
1 cell lithium ion and 1-2 cell 
alkaline 

programmable peak inductor 
current for optimal system design 
high efficiency, high drive boost 
with shutdown and low battery; 
ideal for single or dual alkaline cell 
highest efficiency, highest drive 
boost regulator; ideal for 1 cell 
lithium ion and 1-2 cell alkaline 
high efficiency buck regulator ideal 
for 1 cell lithium ion 
ultra low quiescent current; high 
output current; ideal for 1 cell 

low voltage, high efficiency, buck 
converter; ideal for Lithium ion and 
3 to 4 cell alkaline applications 



PWM/PFM Buck Controllers 




Input Output 






































SP6120 


PFET +3Vto+7V 1.25V to V cc 
or NFET 


15A 


950uA 


200kHz to 
600kHz 


95% 


✓ 


✓ 


16L TSSOP 


fixed frequency, 
synchronous voltage 
mode controller 


SP6121 
SP6122 


PFET +3Vto+7V 1.25V to V cc 
PFET +3Vto+7V 1.25V to V cc 


15A 

4A 


500uA 
300uA 


500kHz 
300kHz 


95% 

90% 


✓ 

✓ 


✓ 
✓ 


8L NSOIC 

8L pSOIC 


fixed frequency, 
synchronous voltage 
mode controller 

minimum on-time, 
asynchronous 


SP6123 


NFET +3Vto+7V 0.8VtoV cc 


15A 


500uA 


500kHz 


95% 


✓ 


✓ 


8L NSOIC 


fixed frequency, 
synchronous voltage 
mode controller; sub 


| SP6124 


NFET +3VIO+7V 0.8VtoV cc 


4A 


400uA 


300kHz 


90% 


✓ 


✓ 


10LMSOP 


asynchronous 
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Charge Pump Voltage Converters 



Input Charge 



SP682 +2.0Vto -10V 60uA 10mA ✓ 

5.5V 



SP6660 +1.5Vto -1.5V to -4.25V 400uA 200mA 
4.25V or 

+3V to 8.5V 

SP6661 +1.5V to -1.5V to -4.25V 3mA 200mA 
4.25V or 

+3V to 8.5V 

SP6828 +1. 15V to -1.15 to -4.2V 20uA 25mA 
4.2V 

SP6829 +1. 15V to -1.15 to -4.2V 40uA 25mA 
4.2V 



SP6830 +1.15Vto -1.15V to -5.0V 50uA 25mA ✓ 
5.0V 



SP6831 +1.15Vto -1.15Vto-5.0V 165pA 25mA ✓ 
5.0V 



80kHz 

120kHz/ 
900kHz 



12kHz 



35kHz 



8L 


8L 


10L 8L 5L 


PDIP 


MSOP 


MSOP NSOIC SOT-23 


p 


II 


U N K 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 




✓ 


✓ 



6L 




120kHz 



low cost doubling voltage 
inverters from a single 5V 
supply; ideal for biasing and 
portable applications 
inverts or doubles input supply 
voltage; high output current - 
200mA 

inverts or doubles input supply 
voltage; high frequency 
oscillator allows 1pF ceramic 
capacitors 

inverts input supply voltage; 
ideal for +3.6V lithium ion 
battery applications 
inverts input supply voltage; 
ideal for +3.6V lithium ion 
battery applications 
inverts input supply voltage; 
ideal for +3.6V lithium ion 
battery applications with 
shutdown 

inverts input supply voltage; 
ideal for +3.6V lithium ion 




SP6832 +1. 15V to -1.15V to -5.0V 700uA 25mA 
5.0V 

SP6680 +2.7Vto +5.4Vto6.0V 100pA 60mA ✓ 
6.5V 



8.198kHz; 
32.768Hz; 
262.144kH 



inverts input supply voltage; 
ideal for +3.6V lithium ion 
battery applications small caps 
regulated output; input is 
direct connect to single cell 
lithium ion battery 
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3.3V Microprocessor Supervisory ICs 



Part 
Number 


Ice 


Reset 
Threshold 


Reset 
active 


Separate Battery 
Watchdog Backup 
Output Switching 


Manual 
Reset 
Input 


Reset 
Accuracy 


PF 
Accuracy 


8L 

PDIP 


8L 
pSOIC 


8L 
NSOIC 


















P 


U 


N 


SP690R 


40mA 


2.625V 


low 






75mV 


4% 


? 




* 


SP690S 


40pA 


2.925V 


low 


✓ 




75mV 


4% 






*/ 


SP690T 


40[jA 


3.075V 


low 


* 




75 mV 


4% 


✓ 




if 


SP706P 


40pA 


2.630V 


high 


✓ 


✓ 


75mV 


4% 








SP706R 


40uA 


2.630V 


low 


✓ 


✓ 


75mV 


4% 


✓ 


✓ 


✓ 


SP706S 


40 mA 


2.930V 


low 


✓ 


✓ 


75mV 


4% 


✓ 


✓ 




SP706T 


40uA 


3.080V 


low 


✓ 


✓ 


75mV 


4% 


✓ 


✓ 


✓ 


SP708R 


40pA 


2.630V 


low/h 




✓ 


75mV 


4% 


✓ 






SP708S 


40|jA 


2.930V 


low/h 
















SP708T 


40uA 


3.08V 


low/h 




✓ 


75mV 


4% 


✓ 


V 




SP802R 


40uA 


2.625V 


low 


> 




60mV 


2% 


✓ 




✓ 


SP802S 


40pA 


2.925V 


low 


✓ 




60mV 


2% 


✓ 






SP802T 


40pA 


3.075V 


low 


✓ 




60mV 


2% 


✓ 




✓ 


SP804R 


40uA 


2.625V 


high 


✓ 




60 mV 


2% 


✓ 




✓ 


SP804S 


40uA 


2.925V 


high 


✓ 




60mV 


2% 


✓ 




✓ 


SP804T 


40mA 


3.075V 


high 


✓ 




60mV 


2% 


✓ 




✓ 


SP805R 


40pA 


2.625V 


high 






75mV 








✓ 


SP805S 


40pA 


2.925V 


high 


✓ 




75mV 


4% 


✓ 




✓ 



5.0V Microprocessor Supervisory ICs 







Reset 


Separate 


Battery 










Part 


Reset 


Active 


Watchdog 


Backup 


Manual Reset PF 8L 


161 8L 


8L 


16L 16L 


Number 


l cc Threshold 


Output 


Switching 


Input 


Reset Accuracy Accuracy PDIP 


PDIP uSOIC 


NSOIC 


NSOIC SOIC 
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USB Power Control Switches 



Part 
Number 


Input Voltage 
Range 


Ice 


loin Per 
Channel 


ENABLE 
Voltage 


Error 
Flag 


8L 
NSOIC 


6L 

POIP Comments 


SP2525-1 


+3.0V to +5.5V 


80uA 


500mA 


active 
high 


yes 


✓ 


single channel power control switch 
compliant to USB specifications 


SP2525-2 


+3.0V to +5.5V 


80uA 


500mA 


active 
low 


yes 


✓ 


single channel power control switch 
compliant to USB specifications 


SP2526-1 


+3.0V to +6.0V 


80uA 


500mA 


active 
high 


yes 


✓ 


dual channel power control switch 
compliant to USB specifications 


SP2526-2 


+3.0V to +6.0V 


80uA 


500mA 


active 


yes 


✓ 


dual channel power control switch 



Shunt Voltage Regulators and References 



(M) (M5) (M1) (S) (N) 


SPX431A 














4 




✓ ✓ 


✓ 


✓ 


SPX431B 


1-150 


36 


1% 


2.5V 




✓ 


4 




✓ ✓ 


✓ 


✓ 


SPX431C 


1-150 


36 








✓ 


4 




✓ ✓ 


✓ 


✓ 


SPX431L 


1-100 


20 


0.5%, 1, 2% 


2.5V 




✓ 


4 


✓ 


✓ 


✓ 


✓ 


SPX1431 


1-150 


36 


0.40% 


2.5V 




✓ 


1.9 




✓ ✓ 


✓ 


✓ 


SPX2431 


1-100 


20 


0.5%,1% 


2.5V 




✓ 


4 


✓ 








SPX2431L 
SPX4040 








2.5V 








* 








0.16-15 


N/A 


0.5%, 1% 


2.5V 


■ .. ii :: . 

✓ 




N/A 


✓ 




✓ 


✓ 


SPX432 


1-80 


18 


0.5%, 1% 








6 


✓ 




✓ 


✓ 


SPX4041 


0.16-15 


N/A 


1%, 2% 


1.24V 


✓ 




N/A 


✓ 




✓ 


✓ 






N/A 


0.5% 


1.235V 


✓ 








✓ 


✓ 


✓ 


SPX1 004-2.5 


0.01-20 


N/A 


1% 


2.5V 


✓ 




N/A 




✓ 


✓ 


✓ 


SPX385-1.2 


0.01-20 


N/A 


1.3%. 2.4% 


1.235V 


✓ 




N/A 




✓ 


✓ 


✓ 


SPX385-2.5 


0.01-20 


N/A 


1%, 2% 


2.5V 


✓ 




N/A 




✓ 


✓ 


✓ 
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PNP Low Dropout Voltage Regulators 



Device 


MAX 

'out 
(mAJ 


Operating 
Voltage 
3ange (V) 


Vout 
Accuracy 


1.8V 2.0V 2.5V 2.8V 


3.3V 3.5V 5.0V Ad). 


Enable 


Error 
Rag 


Dropout 
Voltage 

(mV) Typ 


SOT-23 SOT-89 
5 pin 3 pin 

(M5) (M1) 


SOT-223 S0IC T0-92 TO-252 TO-220 TO-220 TO-2S3 TO-263 
3 pin 8 pin 3 pin 3 pin 3 pin 5 pin 3 pin 5 pin 

(M3) (S) (N) (R) (U) (U5) (T) (T5) 


SPX116 


100 


2.5-14 


3% 






✓ ✓ 








280 




✓ 


✓ 








1 00 


6-26 


OO/ "50/ 

C /o, O /O 














300 












LP2950 


100 


6 - 30 


0.5%, 1% 






✓ 


✓ 






380 






HBBHHHHHHHH 






LP2951 




fi 

D - ou 


fl CO/ i OA 

U.O /o, I /o 








I' 






380 












SPX1121 


150 


6 - 30 


1% 














420 














1 50 


fi OR 


00/ 

o /o 














300 












SPX2950 


150 


6 - 30 


0.5%, 1% 






✓ 


✓ 






450 






•9HMHBHBBHHHB 






or A^yo I 


1 fin 


R o.n 
D JU 


n co/ 1 o/ 

U.D /o, I /o 














450 












or ajluj 


150 


2.5 - 16 


1% 






,/ 


✓ ✓ 






210 


✓ 










orA^yj't 


ORn 


r 


U.O /o, I /o 






%/ 








375 






^ ✓ ^ 






SPX2808 


300 


5 - 10 


2%, 3% 






✓ ✓ 








300 




✓ 


✓ 






QPY1 ^91 
or A l l 


ouu 


6-20 


1 % 






>/ 


V 






420 












SPX2920 


400 


6 - 20 


1% 






1/ 




✓ 


✓ 


375 






✓ ✓ ✓ 


✓ 




CPY1 1 OQ 
or A I I cM 


500 


6-20 


1 % 














420 












SPX2945 


500 


6-20 


1% 






✓ 


✓ 


✓ 


✓ 


350 






✓ ✓ ✓ ✓ 


✓ 




SPX3819 


500 


il.U - ID 


1% 














340 


W 










SPX2940 


1A 


6-16 


3% 






✓ 


✓ 






390 






✓ 


✓ 




SPX2941 


1A 


fi 1fi 
D ID 


3% 














390 






✓ 




✓ 


SPX3940 


1A 


4.3 - 16 


1%, 2% 


✓ 


✓ 


✓ 


✓ 






390 






✓ ✓ 


✓ 




SPX29150 1.5A 


OR 1 fi 
C.D - I D 


1 .0 /o 


✓ 


✓ 


✓ 


✓ 






390 






✓ 


✓ 




SPX29151 1.5A 


2.5 - 16 


1.5% 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


390 






✓ 




✓ 


SPX29152 1.5A 


2.5 - 16 


1 .5% 








✓ 


✓ 




390 






✓ 




✓ 


SPX29153 1.5A 


2.5 - 16 


1.5% 








✓ 




✓ 


390 










✓ 


SPX29300 


3A 


2.5-16 


1% 


✓ 


✓ 


✓ 


✓ 






550 






✓ 


✓ 




SPX29301 


3A 


2.5-16 


1% 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


550 






✓ 




✓ 


SPX29302 


3A 


2.5-16 


1% 








✓ 


✓ 




550 






✓ 




✓ 


SPX29303 3A 


2.5-16 


1% 








✓ 




✓ 


550 






✓ 







NPN Low Dropout Voltage Regulators 











































































(M3) 


(R) 


(U) 


(U5) 


(T) 


(T5) 


SPX1202 


600 


4.5-12 


1% 


✓ 


✓ 


✓ 


✓ 


1.05 ✓ 


✓ 


✓ 




✓ 




SPX1117 


800 


4.25-15 


1% 


✓ 


✓ ✓ 


✓ 


✓ 


1.1 ✓ 


✓ 


✓ 




✓ 




SPX2810 


1.0A 


2.75-10 


1%,2% 


✓ 


✓ 


✓ 




1.1 ✓ 


✓ 


✓ 




✓ 




SPX1583 


1.5A 


V m =1 .75-5.5 
V CTL =2.5-12 


2% 


✓ 




✓ 


✓ 


0.560 






✓ 




✓ 


SPX1582 


3.0A 


V| N =1 .75-5.5 
V C tl=2.5-12 


2% 


✓ 




✓ 


✓ 


0.560 






✓ 




✓ 


















1.1 












SPX1581 


5.0A 


V|u=1 .75-5.5 
V ctl =2.5-12 


2% 


✓ 




✓ 


✓ 


0.560 






✓ 




✓ 




SPX1580 


7.0A 


V IN =1 .75-5.5 
Vctl=2.5-12 


2% 


✓ 




✓ 


✓ 


0.640 






✓ 




✓ 








1%, 2% 






✓ ✓ 


✓ 


1.1 




✓ 
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CMOS Low Dropout Voltage Regulators 





WAX 


Operating 




















Error 


Dropout 




































(M5) 


(M6) 


(C4) (C5) 


SP6213 


100 


2.7-7 


2% 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


150 






✓ ✓ 


SP6200 


100 


2.7-7 


2% 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


100 




✓ 




SP6201 


200 


2.7-7 


2% 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


250 






- i 


SP6203 


300 


2.7-7 


2% 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 




300 


✓ 


✓ 





Dual Low Dropout Voltage Regulators 



MAX 


Operating 
Voltage 


Voui 






Error 


Dropout 
Voltage 


61 


8L 




SP6231 500 


0-6 


2% 




✓ 






✓ 


✓ 


500mA CMOS LDO with 
auxiliary 6L MLP voltage input 
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Power Management Evaluation Boards and Kits 






Evaluation Boards 

Part Number 


Description 


: : . ■ : 

Type 


Order Number 


SP2526 


SP2526 Evaluation Board 


F\/al i 1 at inn Rna rH 

LVdlUdUUII DUdlU 


Or C.JCULD 


SP6120 


SP6120 Evaluation Board & Manual 


F\/ah latinn kit 
r_vdiuduui 1 r\ll 


or u i lUld 


SP6121 


SP6121 Evaluation Board & Manual 


Fvali iatinn kit 
LVaiuaLiuii r\iL 


SPfi1?1FR 


SP6122 


SP6122 Evaluation Board & Manual 


Fvalnatinn kit 
nvdiudiiuii r\ii 


^PfilWIIFR 


SP6231 


SP6231 Evaluation Board & Manual 


Fuah icitinn kit 
LVdlUdUUII i\IL 




SP6639/40/53 


SP6639/40/53Evaluation Board & Manual 


Fv/aluatinn kit 

LVdlUdUUII 


SPfifiW4n/ c 11rJFR 


SP6641A 


Evaluation Board & Manual 


Fwalnatinn kit 

LVdlUdUUII l\IL 


QpfifUl AKFR 

OrOUH I Mr\LD 


SP6641B 


Evaluation Board & Manual 


Fualuatinn kit 

LVdlUdUUII 


QpfifiAIRkFR 
OrUUH 1 Dr\LD 


SP6650 
SP6660 


SP6650 Evaluation Board 


LVdlUdUUII DUdlU 


Or OOjUlD 


SP6660 Evaluation Board 


CvdlUdLlUll DUdlU 


QpfifififiFR 
Or OuOUlD 


SP6661 


SP6661 Evaluation Board 


Evaluation Board 


SP6661EB 


SP691A 


SP691A Evaluation Board 


Evaluation Board 


SP691AEB 


SP693A 


SP693A Evaluation Board 


Evaluation Board 


SP693AEB 


SP791 


cp7q-t Evaluation Retard 

Oi 1 3 1 EVdIUcUIUII DUdlU 


Evaluation Board 


SP791EB 


Part Number 




Type 


Order Number 


SP791 


SP791 Evaluation Kit (includes Evaluation 
Board, Samples and Documentation) 


Evaluation Kit 


SP791EK 
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— 



LP2950/LP2951 







100 mA Low Dropout Voltage Regulators 



features 1 

Guaranteed 100mA Output 
Current 

5.0V and 3.3V Versions @ 
100mA Output 

Very Low Quiescent Current 

Low Dropout Voltage: 380mV 
at 100mA 

i Extremely Tight Load and Line 
Regulation 

Very Low Temperature 
Coefficient 

Current & Thermal Limiting 
Need Only 1pF for Stability 

11 LP2951 versions only 

• Error Flag Warns of Output 
Dropout 

• Logic-Controlled Electronic 
Shutdown 

• Output Programmable From 
1.24 to 29V 

Offered in T0-92 (LP2950) & 
SOIC (LP2951) 



description 

The LP2950 and LP2951 are low power voltage regulators. These 
devices are an excellent choice for use in battery-powered applications 
such as cordless telephones, radio control systems, and portable com- 
puters. The LP2950 and LP2951 feature low quiescent current and 
low dropout voltage (typ. 50mV at light load and 380 mV at 100mA). 
This includes a tight initial tolerance of 0.5% (typ.), extremely good 
load and line regulation (0.05% typ.), and very low output temperature 
coefficient, making the LP2950/LP2951 useful as a low-power voltage 
reference. 

The error flag output feature is used as a power-on reset for warning 
of a low output voltage, due to a falling input voltage. The logic-com- 
patible shutdown feature enables the regulator to be switched 0I\I and 
OFF. The LP2950 is offered in a 3-pin TO-92 package compatible with 
other 5V, 3.0V & 3.3V regulators. The LP2951 is available in an 8-lead 
SOIC 



Battery Powered Systems 

Cordless Telephones 

Radio Control Systems 

Portable/Palm Top/Notebook 
Computers 

Portable Consumer Equipment 
Portable Instrumentation 
SMPS Post-Regulator 
Voltage Reference 
Automotive Electronics 
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UNREGULATED DC 







FROM 

CMOS OR 

TTL >- 



: — ^ 

*^ AMPLIFIER 




ERROR DETECTION 
COMPARATOR 










5VTAP 


1 





sve loomA 

MAX 



> 330kS! 
* 



8-Pin Surface iMount (S) 



TO-92 (N) 



OUTPUT 
SENSE 
SHUTDOWN 
GROUND 




INPUT 

FEEDBACK 

5V or 3.3 V Output 



ERROR 



VOUT 




VIN 



Top Vie 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number. 


Precision 


Output Voltage 


Packages 


LP2950ACN-3.3 


0.5% 


3.3V 


3 lead TO-92 


LP2950ACN-5.0 


0.5% 


5.0V 


3 lead TO-92 


LP2950CN-3.3 


1% 


3.3V 


3 lead TO-92 


LP2950CN-5.0 


1% 


5.0V 


3 lead TO-92 


LP2951ACS-3.3 


0.5% 


3.3V 


8 Lead SOIC 


LP2951ACS-5.0 


0.5% 


5.0V 


8 Lead SOIC 


LP2951CS-3.3 


1% 


3.3V 


8 Lead SOIC 


LP2951CS-5.0 


1% 


5.0V 


8 Lead SOIC 
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+3.0V to +5.5V USB Power Control Switch 



features 
Compliant to USB 



+3.0V to +5.5V Input Voltage 
Range 

Open Drain Error Flag Output 

2.7V Undervoltage Lockout 

500mA Minimum Continuous 
Load Current 

1.25A Short Circuit Current 
Limit 

140mQ Maximum On- 
Resistance 

80pA On-State Supply Current 
1pA Shutdown Current 
Thermal Shutdown 
1ms Soft-Start Power Up 
Active-High Version 

• SP2525-1 
Active-Low Version 

• SP2525-2 



description 

The SP2525 device is a single +3.0V to +5.5V USB supervisory power 
control switch ideal for self-powered and bus-powered Universal 
Serial Bus (USB) applications. The SP2525 device has low on-resist- 
ance (80mQ typical) and can supply 500mA minimum. The fault cur- 
rents are limited to 2. OA typical and the flag output pin is available to 
indicate fault conditions to the USB controller. The 1ms soft start of 
the SP2525 device will eliminate any momentary voltage drop on the 
upstream port that may occur when the switch is enabled in bus-pow- 
ered applications. The thermal shutdown feature will prevent perma- 
nent damage to the SP2525 device when subjected to excessive cur- 
rent loads. The under voltage lockout feature will ensure that the 
SP2525 device will remain off unless there is a valid input voltage 
present. 




EN |X 

FLG \T 
GND [3 
NC |T~ 



T7- 



SP2525 




Part Number 


Temperature Range 


Package Type 


SP2525-1EN 
SP2525-2EN 


-40°C to +85°C 
-40°C to +85°C 


8-pin NSOIC 
8-pin NSOIC 
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pin number 


name 


description 


1 


EN 


Enable Input Active High for the SP2525-1 and Active Low for the SP2525-2. 


2 


FLG 


Fault Flag Output —Active-low, open-drain output. Indicates over-current, 
UVLO and Thermal Shutdown. 


3 


GND 


Ground Reference — Supply return. 


4 


NC 




No Connection. 


5 


NC 


No Connection. 


6,8 


OUT 


Switch Output Connect Out Pins Together 


7 


IN 


Supply Voltage (Input) 
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+3.0V to +5.5V USB Power Control Switch 



Compliant to USB ! 

+3.0V to +5.5V Input Voltage 
Range 

Two Independent Power 
Switches 

Two Error Flag Outputs, Open 
Drain 

2.7V Undervoltage Lockout 

500mA Minimum Continuous 
Load Current Per Switch 

1.25A Short Circuit Current 
Limit 

140mQ Maximum On- 
Resistance 

80pA On-State Supply Current 

1pA Shutdown Current 

Output Can Be Forced Higher 
Than Input (Off-State) 

Thermal Shutdown 

1ms Soft-Start Power Up 

Active-High Version - SP2526-1 

Active-Low Version - SP2526-2 




description 

The SP2526 device is a dual +3.0V to +5.5V USB supervisory power 
control switch ideal for self-powered and bus-powered Universal 
Serial Bus (USB) applications. Each switch has low on-resistance 
(80mQ typical) and can supply 500mA minimum. The fault currents 
are limited to 2. OA typical and the flag output pin for each switch is 
available to indicate fault conditions to the USB controller. The 1ms 
soft start will eliminate any momentary voltage droop on the upstream 
port that may occur when the switch is enabled in bus-powered appli- 
cations. The thermal shutdown feature will prevent damage to the 
device when subjected to excessive current loads. The undervoltage 
lockout feature will ensure that the device will remain off unless there 
is a valid input voltage | 



typical application circuit 



USB 
Controller 



10OMJ> 100M1> 



Sipepc 



5 |G NC 



Sips* 

SP5301 o 



USB 
Portl 



1 



Sipsjc 

SP5301 n> 



USB 
Port 2 



Part Number 


Temperature Range 


Package Type 


SP2526-1EN 
SP2526-2EN 


-40°C to +85°C 
-40°C to +85°C 


8-pin NSOIC 
8-pin NSOIC 
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SP2526 
block die 



i 



SP2526 



OSCILLATOR 



SHUT DOWN A 



I 








COMPARATOR 
OVER TEMPERATURE 

SHUT DOWN B 



VOLTAGE 
REFERENCE 
AND 
TEMPERATURE 
SENSING 



jL J- 



M1 

1 



OSCILLATOR 









1 




ENA 


Enable Input for MOSFET Switch A. This input pin is active high for the SP2526-1 
and active low for the SP2526-2. 


2 


FLGA 


Fault Flag Output for Switch Channel A. This open drain output pin pulls low to 
indicate overcurrent, undervoltage lockout, and thermal shutdown conditions. 


3 


FLGB 


Fault Flag Output for Switch Channel B. This open drain output pin pulls low to 
indicate overcurrent, undervoltage lockout, and thermal shutdown conditions. 


4 


ENB 


Enable Input for MOSFET Switch B. This input pin is active high for the SP2526-1 
and active low for the SP2526-2. 


5 


OUTA 


Output for MOSFET Switch Channel A. This is the output pin of the MOSFET source 
of channel A, typically connected to the switched side of the load. 


6 


GIMD 


Ground reference. Supply return. 


7 


IN 


Supply Input. This input pin is connected to the MOSFET drain of both switches. 
Connect +3.0V to +5.5V to this input pin. The voltage at this input pin also supplies 
the internal circuitry. 


8 


OUTB 


Output for MOSFET Switch Channel B. This is the output pin of the MOSFET source 
of channel B, typically connected to the switched side of the load. 
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SP61 20 

Low Voltage, AnyFET™, Synchronous, Buck Controller 

I for 5A to 15A, High Performance, DC-DC Power Converters 



mm 

AnyFEF M Technology: Capable 
of Switching either PFET or 
NFET High Side Switch 
Optimized for Single Supply, 
3.3V or 5.0V Bus Applications 
Output Adjustable Down to 1 .25V 
it Optimized for Output Current 
up to 15A 

High Efficiency: 95% Possible 
il Resistor Programmable 
Frequency 

Selectable Discontinuous or 
Continuous Conduction Mode 
for Use in Battery or Bus 
Applications 
Fast Transient Response 
Accurate 1% Reference Over 
Line, Load and Temperature 
Accurate 10% Frequency 
Accurate, Rail to Rail, 43mV, 
20% Over-Current Sensing 
Resistor Programmable Output 
Voltage 

Capacitor Programmable Si 
Start 

Hiccup Over-Current Protection 
16-Pin TSSOP, Small Size 



lications 

DSP 

Microprocessor Core 
I/O & Logic 
Industrial Control 
Distributed Power 
Low Voltage Power 



description 

The SP6120 is a fixed frequency, voltage mode, synchronous PWM 
controller designed to work from a single 5V or 3.3V input supply. 
Sipex's unique "AnyFET™" Technology allows the SP6120 to be used 
for resolving a multitude of price/performance trade-offs. It is sepa- 
rated from the PWM controller market by being the first controller to 
offer precision, speed, flexibility, protection and efficiency over a wide 
range of operating conditions. 




SP6120 

16 Pin TSSOP 



— 





NMOS application circuit 









NMOS High Side Drive 
PROG = GI\ID 



MBR0530 



3.3V 
-QVlN 




COUT 
470uF x 3 



QT, QB = FAIRCHILD FDS6690A 

QT1 = FAIRCHILD FDS6375 (PMOS Only) 

L1 = PANASONIC ETQP6F2R5SFA 



DS = STMICROELECTRONICS STPS2L25U 
Cm = SANYO 6TPB330M 
C ut= SANYO 4TPB470M 
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SP6120 



absolute maximum ratings 

GH-SWN 7V 

All Other Pins -0.3V to V cc +0.3V 

Peak Output Current <10|js 

GH, GL 2A 

Operating Temperature Range SP6120C 

0°Cto+70°C SP6120E 

-40°C to +85°C 

Junction Temperature, TJ +125°C 

Storage Temperature Range -65°C to +150°C 

Power Dissipation 

Lead Temperature (soldering 10 sec) +300°C 

ESD Rating 2kV HBM 

electrical specifications 

Unless otherwise specified: 3.0V < V cc <5.5V, 3.0V < BST < 13.2, R osc = 18.7kQ, C C0M p = 0.1 (J F, C ss = 0.1 pf, ENABLE = 3V, CGH = 
CGL = 3.3nF V FB = 1.25V, ISP = ISN = 1.25V, SWN = GND = PGND = 0V, -40°C < T A <85°C (Note 1) 



PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


QUIESCENT CURRENT 


V cc Supply Current 


No Switching 




0.95 


1.8 


mA 


V cc Supply Current (Disabled) 


ENABLE = OV 




5 


20 


HA 


BST Supply Current 


No Switching 




1 


20 




ERROR AMPLIFIER 












Error Amplifier Transconductance 






600 




MS 


COMP Sink Current 


V F8 = 1.35V, COMP = 0.5V, No 
Faults 


15 


35 


65 


fiA 


COMP Source Current 


V F „ = 1.15V, COMP = 1.6V 
— 1 


15 


35 


65 


ixA 


COMP Output Impedence 






3 




MOhm 


V re Input Bias Current 







60 


100 


nA 

' 


REFERENCE 












Error Amplifier Reference 


Trimmed with Error Amp in Unity 
Gain 


1.238 


1.250 


1.262 


V 


V FB 3% Low Comparator 






I-3I 




%VREF 


V re 3% High Comparator 






3 




%VREF 


OSCILLATOR & DELAY PATH 




Oscillator Frequency 




270 


300 


330 


kHz 


Oscillator Frequency #2 


R osc =10.2kOhm 


450 


500 


550 


kHz 


Duty Ratio 


Loop In Control -100% DC 
possible 




95 




% 
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These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 



Vcc 7V 

BST 13.2V 

BST-SWN 7V 

SWN -1Vto7V 

GH -0.3V to BST +0.3V 



SP6120 



electrical specifications 

Unless otherwise specified: 3.0V < V cc <5.5V, 3.0V < BST < 13.2, R 0S c = 18.7kQ, C C0M p = 0.1 pF, C ss = 0.1 pF ENABLE = 3V, CGH = 
CGL = 3.3nF, \J m = 1 ,25V, ISP = ISN = 1 .25V, SWN = GND = PGND = 0V, -40°C < T A <85°C (Note 1 ) 



PARAMETER 


CONDITIONS 


MIN 


TVP 
1 T r 

1 


MAX 
. 


UNITS 


OSCILLATOR & DELAY PATH: continued 






Rose Voltage 


Information Only - Moves with 
Oscillator Trim 




0.65 




V 


Minimum GH Pulse Width 


V cc > 4.5V, Ramp up COMP 
Voltage > 0.6V until GH starts 
switching 




120 




ns 




SOFTSTART 


SS Charge Current 


Vss= 15V 


25 


50 


70 


(,A 


SS Discharge Current 


Vss= 1.5V 


2 


5 


7 


|iA 


COMP Discharge Current 


Vcovp = 0.5V, Fault Initiated 


200 


500 




HA 


COMP Clamp Voltage 


Vfb< 1.0V, Vss=2.5V 


2.1 


2.4 


2.8 


V 


SS Ok Threshold 




1.8 


2.0 


2.2 


V 


SS Fault Reset 




0.2 


0.25 


0.3 


V 


SS Clamp Voltage 




2.1 


2.4 


2.8 


V 


OVER CURRENT & ZERO CURRENT COMPARATORS 


Over Current Comparator Threshold 
Voltage 


Rail to Rail Common Mode Input 


32 


43 


54 


mV 


ISN, ISP Input Bias Current 






60 


250 


nA 


Zero Current Comparator Threshold 


VISP-VISN 




2 




mV 


ENABLE/UVLO 


Vcc Start Threshold 




2.75 


2.85 


2.95 


V 


Vcc Stop Threshold 




2.65 


2.75 


2.9 


V 


Vcc Hysteresis 






100 




mV 


Enable Threshold 




0.65 


1.1 


1.45 


V 


Enable Pin Source Current 





0.6 


4 


9 


uA 


GATE DRIVER 




GH Rise Time 


Vcc > 4.5V 




40 


110 


ns 


GH Fall Time 


Vcc > 4.5V 




40 


110 


ns 


GL Rise Time 


Vcc > 4.5V 




40 


110 


ns 


GL Fall Time 


Vcc > 4.5V 




40 


110 


ns 


GH to GL Non-Overlap Time 


Vcc > 4.5V 




60 




ns 


GL to GH Non-Overlap Time 


Vcc > 4.5V 




60 




ns 



Note 1: Specifications to -40°C are guaranteed by design, characterization and correlation with statistical process control. 
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SP6120 



pin number 


name 


description 


1 


NC 


No Connection 


2 


ENABLE 


TTL compatible input with internal 4uA pullup. Floating or V ENABLE > 1.5V will 
enable the part, V ENABL e < 0.65V disables part. 


3 


ISP 


Current Sense Positive Input: Rail to Rail Input for Over-Current Detection, 
43mV threshold with 10ps (typ) response time. 


4 


ISN 


Current Sense Negative Input: Rail to Rail input for Over-Current Detection. 


5 


Vfb 


Feedback Voltage Pin: Inverting input of the error amplifier and serves as the 
output voltage feedback point for the buck converter. The output voltage is 
sensed and can be adjusted through an external resistor divider. 


6 


COMP 


Error Amplifier Compensation Pin: A lead lag network is typically connected to 
this pin to compensate the feedback loop. This pin is clamped by the SS 
voltage and is limited to 2.7V maximum. 


7 


SS 


Soft Start Programming Pin: This pin sources 40uA on start-up. A 0.01 uF to 
1uF capacitor on this pin is typically enough capacitance to soft start a power 
supply. In addition, hiccup mode timing is controlled by this pin through the 
4uA discharge current. The SS voltage is clamped to 2.7V maximum. 


8 


Rose 


Frequency Programming Pin: A resistor to ground is used to program 
frequency. Typical values - 18700Q, 300kHz; 11500Q, 500kHz. 


9 


PROG 


Programming Pin:PROG = GND; MODE = NFET/CONTINUOUS 
PROG = 68kQ to GND; MODE = NFET/DISCONTINUOUS 
PROG = V cc ; MODE = PFET/CONTINUOUS 
PROG = 68kQ to V cc ; MODE = PFET/DISCONTINUOUS 


10 


Vcc 


I.C. Supply Pin: ESD structures also hooked to this pin. 


11 


GL 


Synchronous FET Driver: 1nF/20ns typical drive capability. 


12 


PGND 


Power Ground Pin: Used for Power Stage. Connect Directly to GND at I.C. 
pins for optimal performance. 


13 


GND 


Ground Pin: Main ground pin for I.C. 


14 


SWN 


Switch Node Reference: High side MOSFET driver reference. Can also be tied 
to GND for low voltage applications. 






un 


Hlnh Q iHo MO^FFT Rri\/pr* Pan hp MFFT nr PFFT HpnpnHinn nn Prnnram MhHp 
niyn oiuc iviuorC- \ uiivci. Udii uc lyrci ui rrr_i uc|jciiuiiiy un riuyidin iviuuc. 

1nF/20ns typical drive capability. Maximum voltage rating is referenced to SWN. 


16 


BST 


High Side Driver Supply Pin. 



Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Temperature Range 



0°C to +70°C 



-40°C to +85°C 



Package Type 



SP6120CY 



SP6120EY 



16-Pin TSSOP 
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— 



Low Voltage, 8 Pin, Synchronous, Buck Controller 

Ideal for 5 A to 15 A, Small Footprint, DC-DC Power Converters 



Optimized for Single Input 
Voltage - 3.3V to 5.0V Bus 
Applications 

Optimized for Output Current 
Up to 15A 

High Efficiency: 95% possible 

Accurate, 500kHz Fixed 
Frequency Operation 

High Side PMOS Switch 
Negates Need for External 
Charge Pump 

Fast Transient Response 

Internal, 0.4V/ms, Soft Start 
Circuit 

Precision 1% Reference 

Resistor Programmable Output 
Voltage 

Lossless Adjustable Current 
Limit with High Side R DS(0N) 
Sensing 

0% to 100% Duty Cycle Range 

Output Over Voltage Protection 

■ Hiccup Mode Current Limit 
Protection 

8 Pin SO Narrow Package 

applications 

Supply Bias for 

• Digital Set Top Box 

• Microprocessor Core 

• I/O & Logic 

Video Cards 

Board Level Supply in 
Distributed Power Systems 



The SP6121 is a fixed frequency, voltage mode, synchronous PWM 
controller designed to work from a single 5V or 3.3V input supply, pro- 
viding excellent AC and DC regulation for high efficiency power conver- 
sion. The operating frequency is internally set at 500kHz, permitting 
the use of small, surface mount inductors and capacitors. Requiring 
only few external components, the SP6121 packaged in an 8-pin SOIC, 
is especially suited for low voltage applications where cost, small size 
and high efficiency are critical. With its low voltage capability and 
inherent 100% duty cycle operation, the SP6121 allows low dropout 
operation in the event of ; 



typical application circuit 



3V to 7V 



V cc PDRV 

SP6121 




RSET 



-rrm 

L1 

Com; 



-OVlN 



1.25V to 5.0V 
10A 

tOVoUT 




SP6121 

absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 



V C c 7V 

All other pins -0.3V to V CC +0.3V 

Peak Output Current < 10us 

PDRV, NDRV 2A 

Storage Temperature 65°C to 150°C 

Lead Temperature (Soldering, 10 sec) 300°C 

ESD Rating 2kV HBM 



electrical specifications 



Unless otherwise specified: 0°C < T A < 70°C, 3.0V < V cc < 5.5V, C C0MP = 22nF, C PDRV = C ND r V = 3.3nF, V FB = 1 .25V, l SET = (sense = V C c. 
GND = 0V 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


QUIESCENT CURRENT 













V cc Supply Current 




0.5 


1.0 


mA 


No Switching 


V cc Supply Current (Disabled) 




25 


60 


uA 


COMP = 0V 


ERROR AMPLIFIER 


Error Amplifier Transconductance 




600 




uS 




COMP Sink Current 


15 


35 


65 


uA 


V FB =1.35V, COMP = 0.8V, No Faults 


COMP Source Current 


15 


35 


65 


uA 


VfB =1. 15V, COMP = 1.8V 


COMP Output Impedance 




3 




MQ 




V F b Input Bias Current 




100 




nA 




Error Amplifier Reference 












Initial Accuracy 


1.238 


1.250 


1.262 


V 


Trimmed with Error Amplifier in Unity 
Gain 


Error Amplifier Reference over 
Line, Load and Temperature 


1.225 


1.250 


1.275 


V 





OSCILLATOR & DELAY PATH 


Internal Oscillator Frequency 


440 


500 


560 


kHz 




Maximum Duty Cycle 


100 






% 


COMP = 2V 


Minimum Duty Cycle 









% 


COMP = 0.8V 


Minimum PDRV Pulse Width 




100 




ns 


V CC : > 4.5V, Ramp up COMP voltage 
until PDRV starts switching 


CURRENT LIMIT 


Internal Current Limit Threshold 


125 


160 


195 


mV 


VIset-VIsense- T A = 25°C 


Iset Sink Current 


25 


30 


35 


uA 


VIset=5V,T a = 25°C 


Current Limit Threshold and l SET 
Temperature Coefficient 




0.33 




%/C 




Current Limit Time Constant 




15 




us 




'sense Input Bias Current 






100 


nA 
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electrical specifications 

Unless otherwise specified: 0°C < T A < 70°C, 3.0V < V cc < 5.5V, 
GIMD = 0V 



SP6121 



C C0M p= 22nF, C PDRV = C NDRV = 3.3nF, V FB = 1.25V, l SET = Isense = V CC . 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


SOFT START, SHUTDOWN, UVLO 


Internal Soft Start Skew Rate 




0.4 




V/ms 


Measured at COMP pin on the 

trancitinn frnm chi itHnu/n 
UdllolUUII IIUIII bllLHUUWII 


Internal Soft Start Delay Time 




1.5 




ms 


COMP charging to PDRV switching 


COMP Discharge Current 


150 


300 




uA 


COMP=0.5V, Fault Initiated 


COMP Clamp Voltage 


0.6 


0.7 


0.8 


V 


VFB=1 .3V 


COMP Clamp Current 




100 




pA 


COMP=0.5V, VFB =1. 15V 


Shutdown Threshold Voltage 


0.2 


0.3 


0.4 


V 


Measured at COMP Pin 


Shutdown Input Pull-up Current 




5 




pA 


COMP=0.2V, Measured at COMP pin 


V cc Start Threshold 


2.75 


2.85 


2.95 


V 




V cc Stop Threshold 


2.65 


2.75 


2.85 


V 


i 


V cc Hysteresis 




100 




mV 




GATE DRIVERS 


PDRV Rise Time 




40 


110 


ns 


V cc >4.5V 


PDRV Fall Time 




40 


110 


ns 


V CC >4-5V 


NDRV Rise Time 




40 


110 


ns 


V CC >4-5V 


PDRV Fall Time 




40 


110 


ns 


Vcc >4.5V 


PDRV to NDRV Non-Overlap Time 




80 




ns 


V CC >4.5V 


NDRV to PDRV Non-Overlap Time 




50 




ns 


V cc >4.5V 















SP6121 



pin number 


name 


description 


1 


Vcc 


Positive input supply for the control circuitry and gate drivers. Properly 
bypass this pin to GND with a low ESL/ESR ceramic capacitor. 


2 


GND 


Ground pin. Both power and control circuitry of the IC is referenced to 
this pin. 


3 


Vfb 


Feedback Voltage Pin. It is the inverting input of the error amplifier and serves 
as the output voltage feedback point for the buck converter. The output 
voltage is sensed and can be adjusted through an external resistor divider. 


4 


COMP 


Output of the Error Amplifier. It is internally connected to the non-inverting 
input of the PWM comparator. A lead-lag network is typically connected to 
the COMP pin to compensate the feedback loop in order to optimize the 
dynamic performance of the voltage mode control loop. Sleep mode can 
be invoked by pulling the COMP pin below 0.2V with an external open- 
drain or open-collector transistor. Supply current is reduced to 25uA 
(typical) in shutdown. An internal 5pA pull-up ensures start-up. 


5 


'sense 


Current Limit Sense pin. Connect this pin to the switching node at the 
junction between the two external power MOSFET transistors. This pin 
monitors the voltage dropped across the R D son of the high side 
P-channel MOSFET while it is conducting. When this drop exceeds the 
sum of the voltage programmed through the l SET pin plus the internal 
160mV threshold, the overcurrent comparator sets the fault latch and 
terminates the output pulses. The controller stops switching and goes 
through a hiccup sequence. This prevents excessive power dissipation in 
the external power MOSFETs during an overload condition. An internal 
delay circuit prevents that very short and mild overload conditions, that 
could occur during a load transient, activate the current limit circuit. To 
disable the current limit circuit connect Isense to Vcc- 


6 


'set 


Current Limit Threshold pin. An external resistor connected between this 
pin and the source of the high side P-channel MOSFET adds to the internal 
current limit threshold of 160mV. If a current limit threshold in excess of 
160mV is required, the external programming resistor can properly be 
chosen based on the internal 30uA pull down current available on the ISET 
pin. Both this 30pA current source and the 160mV built-in current limit 
threshold have a positive temperature coefficient to provide first order 
correction for the temperature coefficient of the external P-channel 
MOSFET's R DS0N . 


7 


NDRV 


High current driver output for the low side MOSFET switch. It is always 
low if PDRV is low or during a fault. 


8 


PDRV 


High current driver output for the high side MOSFET switch. It is always 
high if NDRV is high or during a fault. 



Part Number 


Temperature Range 


Package Type 


SP6121CN 
SP61 21CN/TR 


0°C to 70°C 
0°C to 70°C 


8 Pin NSOIC 
(tape and reel) 8 Pin NSOIC 
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PRELIMINARY 



SP6122 



Low Voltage, Micro 8, PFET, Buck Controller 

Ideal for 1A to 4A, Small Footprint, DC-DC Power Converters 

— 



features 

I Optimized for Single Supply, 
3,Vor 5.0V Bi 

Output Adjustable I 
1.25V 



Up to 4A 

High Efficiency, 90% Possible 

20ns/1nF PFET Output Driver 

Fast Transient Response 

Open Drain Fault Output Pin 

Internal, 2ms, Soft Start 
Circuit 

Accurate 1.25V, 1.5% Reference 
Loss-less Adjustable Current 
Limit with High side Rds(on) 
Sensing 

Hiccup or Lock-up Fault Modes 

Low 5pA Sleep Mode 
Quiescent Current 

Low 300pA Protected Mode 
Quiescent Current 

Ultra Low, 150pA Unprotected 
Mode Quiescent Current 

Output Over Voltage Protection 

Small Micro 8 Package 



description 

The SP6122 is a PWM/PFM minimum on-time controller designed to 
work from a single 5V or 3.3V input supply. It is engineered specifical- 
ly for size and minimum components count, simplifying the transition 
from a linear regulator to a switcher solution. However, unlike other 
"micro" parts, the SP6122 has an array of value added features like 
optional hiccup mode, over current protection, TTL enable, "jitter and 
frequency stabilization" and a fault flag pull down pin. Combined with 
reference and driver specifications usually found on more expensive 
integrated circuits, the SP6122 delivers great performance and value in 




ENABLE [T[ 



3.0V to 7.0V 



CVcc 



RSET 



High Power Portable 
Microcontrollers 
I/O and Logic 
Industrial Control 
Distributed Power 
Low Voltage Power 



ENABLE O — ENABLE 



VCC 



PDRV 



FFLAG GNO 

SP6122 

VOUT 'SET 



'SENSE 



|rMP2 



L1 4A 



Vout Adjustable 
O 



DFLY 



T 

5 



COUT 
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SP6122 

absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 



V 



cc 



7V 

V C C+0.3V 



All other pins -0.3V to 

Peak Output Current < 10us 

PDRV 2A 

Storage Temperature -65°C to 150°C 

Power Dissipation 

Lead Temperature (Soldering, 10 sec) 300°C 

ESD Rating 



electrical specifications 

Unless otherwise specified: 0°C < T A < 70°C, 3.0V < V cc < 5.5V, C PDRV = 1nF, V ENA ble = V C c, V F! 
GND = 0V 




I 

PARAMETER 


MIN 


TYP 


MAX 


UNITS 


1 

CONDITIONS 


QUIESCENT CURRENT 


V cc Supply Current, 
OVC Enabled 




300 


400 


uA 


No Switching, ISET = ISENSE = V cc 


V cc Supply Current, 
OVC Disabled 




250 




uA 


No Switching, ISET = ISENSE = 


V cc Supply Current, 

OVC Disabled, Ultra Low IQ 




150 




uA 


No Switching, ISET = 0, 
ISENSE=V CC 


V cc Supply Current, Sleep Mode 




5 


15 


uA 


Enable=0 


REFERENCE 1.25V 












Output Voltage, Initial Accuracy 


VFT0.985 


VR 


VR*1.015 


V 


VR = Factory Set Voltage, 
see Note 


Output Voltage, Over Line, 
Load and Temperature 


VR*0.980 


VR 


VRM.020 


V 


VR = Factory Set Voltage, 
see Note 


PFM Reference 
Comparator Hysteresis 




5 




mV 


Internal Hysteresis at Feedback 
Terminal 


OSCILLATOR 300kHz 











Oscillator Frequency 


F*0.7 


F 


F*1.3 


kHz 




Minimum Pulse Width during 
Startup (Blanking Time) 




200 




ns 




SOFT START 


Soft Start Ramp Time 




2 




ms 


Vqut = VR - 30mV, Measure time 
from ENABLE = 1V to PDRV Low 


Soft Start Voltage when 
PDRV Switches 




250 




mV 


Measure VSoft Start when 
PDRV goes Low. (internal) 



SP6122 



electrical specifications: continued 

Unless otherwise specified: 0°C < T A < 70°C, 3.0V < V cc < 5.5V, C PDRV = 1nF, V ENAB le = V C c. V FF lag = Vcc. Iset = 'sense = V C c, 
GND = OV 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 




RDS OVER CURRENT COMPARATOR 


Over Current Comparator 
Threshold Voltage 


130 


150 


180 


mV 


V(Iset) - V(Isense) 25°C only 


Threshold Voltage Temperature 
Coefficient 


" 


3300 




ppm/ C 




l SET Sink Current 


18 


23 


28 


uA 


Current into I S et < 


5°C only 


Iset Current Temperature 
Coefficient 




4000 


_ 


ppm/°C 






'sense Input Bias Current 




- 


100 


nA 






Iset. 'sense Common Mode 
Input Range 


2.0 




Vcc 


V 






Over Current Peak Detection 
Time Constant 




10 




lie 




ENABLE INPUT & FFLAG OUTPUT 












ENABLE Threshold 




1.1 




V 




ENABLE Pin Source Current 


2 


5 


10 


uA 




FFLAG Sink Current 


3 


7.5 




mA 


V(FFLAG) = 1V 


GATE DRIVER 












PDRV Rise Time 




20 


75 


ns 


0.5V to 4.5V 




PDRV Fall Time 




20 


75 


ns 


4.5V to 0.5V 
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SP6122 



pin number 


name 


description 


1 V cc I Main Supply Pin: Decouple close to pin. 


2 


FFLAG 


Fault Flag Pull-down Pin: Sinks current during a fault condition. Can be 
hooked up to ENABLE to initiate Hiccup Timing. 


3 


V OUT 


For fixed 1 .5V version, this voltage is divided internally and compared 
to a 1.5%, 1.25V reference at the PFM comparator. For the adjustable 
version, this pin is directly connected to the PFM comparator. 


4 


ENABLE 




Enable Input: Floating this pin or pulling above 1.1V enables the part. 
Pulling this pin to less than 0.65V will disable the part. If FFLAG is hooked 
to ENABLE, a capacitor on ENABLE will control hiccup timing. 


5 


ISENSE 


Negative Input to the Over Current Amplifier/Comparator: This input is 
subtracted from the Iset input and gained by a factor of 3.3. The output 
of this amplifier is compared with a 0.5V threshold, yielding a 1 50mV 
threshold. This threshold has a 3300 ppm/°C temperature coefficient. If 
the subtraction exceeds 150mV, charge is pumped into a capacitor until 
the capacitor hits V c C/2. At this time, the over current fault is activated. If 
Iset = 0V and I SENS e = Vcc, tne P art enters an unprotected, 150uA 
quiescent current mode. 


6 


'set 


Positive Input to the Over Current Amplifier: 23uA flows into the Iset Pi" 
if it is pulled through a resistor to V !N . This current has a 4000ppm/°C 
temperature coefficient and can be used via external resistor to raise the 
overcurrent trip point from 150mV to some higher value. If Iset = 0V and 
IsensE = 0V, the part enters an unprotected, 250uA quiescent current mode. 


7 


GND 


Power and Analog Ground: Hook directly to output ground. 


8 


PDRV 


Drive for PFET High Side Switch: 1nF/20ns Output Driver. 









Part Number 


Temperature Range 


Package Type 


SP6122ACU 


0°C to 70°C 


8 Pin uSOIC 


SP6122ACU-1.5 


0°C to 70°C 


8 Pin uSOIC 
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ADVANCE 



SP6123 



Low Voltage, 8 Pin, NFET, Synchronous, Buck Controller 

Ideal for 5 A to 15 A, Small Footprint, DC-DC Power Converters 







i 



Dual N-Channel MOSFET 
Synchronous Driver 

Optimized for Single Supply, 
3.3V or 5.0V Bus Applications 

Optimized for Output Current 
up to 15A 

Output Adjustable Down to 
0.8V 

High Efficiency: 95% Possible 

Accurate 500kHz Fixed 
Frequency Operation 

Fast Transient Response 

Internal, 5ms, Soft Start 
Circuit 

Resistor Programmable Output 
Voltage 

Loss-less Current Limit with 
High Side Rds-on Sensing 

Hiccup Mode Current Limit 
Protection 

8-Pin SO Narrow Package 

applications 

Video Cards 

Digital Set Top Boxes 

DSP 

processor Core 
I/O & Logic 
Industrial Control 
Distributed Power 
Low Voltage Power 



The SP6123 is a fixed frequency, voltage mode, synchronous PWM 
controller designed to work from a single 5V or 3.3V input supply, pro- 
viding excellent AC and DC regulation for high efficiency power conver- 
sion. Requiring only few external components, the SP6123 packaged 
in an 8-pin SOIC, is especially suited for low voltage applications 
where cost, small size and high efficiency are critical. The operating 
frequency is internally set to 500kHz, allowing small inductor values 
and minimizing PC board space. The SP6123 drives an all N-channel 
synchronous power MOSFET stage for improved efficiency and 
includes an accurate 0.8V reference for low output voltage applica- 
tions. 




typical application circuit 



3V10 7V 
OV,„ 



V| N 0— j- 



V 



GL 



SP6123 



O— | GND 

era 



■ H- 
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SP6123 

absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 

V cc 7V 

BST 13.2V 

BST-SWN 7V 



All other pins -0.3V to V cc + 0.3V 



Peak Output Current < 10us 
GH.GL 



2k 



Storage Temperature 65 °C to 150°C 

Power Dissipation 

Lead Temperature (Soldering, 10 sec) 300°C 

ESD Rating 2kV HBM 



electrical specifications 

Unless otherwise specified: -40°C < T A < 85°C, 3.0V < V cc < 5.5V, C C0MP = 0.1 pF, CGH = CGL = 3.3nF, V FB = 0.8V, SWN = GND = 0V 







PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


QUIESCENT CURRENT 


V cc Supply Current 




0.5 


1.0 


mA 


No Switching 


V cc Supply Current (Disabled) 




30 


60 


PA 


COMP= 0V 



ERROR AMPLIFIER 












Error Amplifier Transconductance 




0.6 




mS 




COMP Sink Current 


20 


35 


60 


PA 


V FB =0.9V, COMP=0.9V, No Faults 


COMP Source Current 


20 


35 


60 


pA 


V FB =0.7V. C0MP=2V 


COMP Output Impedance 




3 




MQ 




V F b Input Bias Current 






100 


nA 




Error Amplifier Reference 


0.788 


0.8 


0.812 


V 


Trimmed with Error Amp in Unity 
Gain 


OSCILLATOR & DELAY PATH 












Internal Oscillator Frequency 


450 


500 


550 


kHz 




Maximum Duty Cycle 




95 




% 




Minimum Duty Cycle 









% 


Comp=0.7V 


Minimum GH Pulse Width 




100 




ns 


V CC >4.5V, Ramp up COMP voltage 
until GH starts switching 


CURRENT LIMIT 


Internal Current Limit Threshold 


185 


250 


340 


mV 


V CC -VSWN 


Current Limit Threshold 
Temperature Coefficient 




0.4 




%/C 




Current Limit Time Constant 




15 




us 
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SP6123 



electrical specifications: continued 

Unless otherwise specified: -40°C < T A < 85°C, 3.0V < V cc < 5.5V, C CO mp = 



0.1 pF, CGH = CGL = 3.3nF V FB = 0.8V, SWN = GI\ID = 0V 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


SOFT START, SHUTDOWN, UVLO 


Internal Soft Start Slew Rate 




0.3 




V/ms 


Measured at COMP pin on the 
transition from shutdown 


Intprnal ^nft ^tart Rplaw Timp 




R 




ms 


COMP charging to GH switching 


COMP Discharge Current 


200 






uA 


C0MP=0.5V, Fault Initiated 


COMP Pull-up Voltage 


0.6 


0.7 


0.8 


V 


V FB =0.9V 


COMP Pull-up Current 


10 


15 


28 


uA 


COMP=0.5V, V FB =0.9V 


Shutdown Threshold Voltage 


0.3 


0.35 


0.4 


V 


Measured at COMP Pin 


Shutdown Input Pull-up Current 




5 




uA 


COMP=0.2V, Measured at COMP pin 


V cc Start Threshold 


2.63 


2.8 


2.95 


V 






V cc Stop Threshold 


2.47 


2.7 


2.9 


V 






V C c Hysteresis 




100 




mV 






GATE DRIVERS 


GH Rise Time 




40 


100 


ns 


V C c>4.5V 


GH Fall Time 




40 


100 


ns 


V CC >4.5V 




GL Rise Time 




40 


100 


ns 


V CC >4.5V 





GL Fall Time 




40 


100 


ns 


V CC >4.5V 




GH to GL Non-Overlap Time 




60 




ns 


V CC >4.5V 




GH to GL Non-Overlap Time 




60 




ns 


V CC >4.5V 
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SP6123 



pin number 




description 


1 


GL 


High current driver output for the low side MOSFET switch. It is 
always low if GH is high. GL swings from GND to V cc 


2 


Vcc 


Positive input supply for the control circuitry and the low side gate 
driver. Properly bypass this pin to GND with a low ESL/ESR ceramic 
capacitor. 


3 


GND 


Ground pin. Both power and control circuitry of the IC is referenced to 
this pin. 


4 


COMP 


Output of the Error Amplifier. It is internally connected to the 
non-inverting input of the PWM comparator. A lead-lag network is 
typically connected to the COMP pin to compensate the feedback loop in 
order to optimize the dynamic performance of the voltage mode control 
Innn Qlppn mnrip nan hp invnkpri hv nnllinn the COMP nin hplow 3V 

IUULJ. OICGLJ IIIUUG Ual 1 UC IIIVUrNGU Uy L^LIIIIIiy LI IG WWIVII LJIII L/GIUVV u.vJV 

with an external open-drain or open-collector transistor. Supply current 
is reduced to 30uA (typical) in shutdown. An internal 5uA pull-up 
ensures start-up. 





\/rn 
V FB 


FppHhark Vnltanp Pin It i<i thp inuprtinn innnt nf thp Frrnr Amnlifipr and 

1 ecu UaU r\ v U 1 Lay C rill. IL 1 O L 1 IG 1 1 1 V G 1 LI 1 1 y 1 1 1 LJ U L U LI IG LI 1 Ul nl 1 1 )J II 1 1 G 1 CLIIU 

serves as the output voltage feedback point for the Buck converter. The 
output voltage is sensed and can be adjusted through an external 
resistor divider. 


6 


SWN 


Lower supply rail for the GH high-side gate driver. It also connects to 
the Current Limit comparator. Connect this pin to the switching node at 
the junction between the two external power MOSFET transistors. This 
pin monitors the voltage dropped across the R DS on of the high side N- 
channel MOSFET while it is conducting. When this drop exceeds the 
internal 250mV threshold, the overcurrent comparator sets the fault 
latch and terminates the output pulses. The controller stops switching 
and goes through a hiccup sequence. This prevents excessive power 

rliQQinatinn in thp pytprnal nnwpr MO^FFT^i rlurinn an nv/prlnaH 

LI lool \Ja LI U 1 1 III LI IC CALCI 1 ICll |JU VVCI IVIVJOI L 1 O UUIIIILJ all UVCI IUaU 

condition. An internal delay circuit prevents that very short and mild 
overload conditions, that could occur during a load transient, activate 
the current limit circuit. 


7 


GH 


High current driver output for the high side MOSFET switch. It is always 
low if GL is high or during a fault. GH swings from SWIM to BST. 


8 


BST 


High side driver supply pin. Connect BST to the external boost diode and 
capacitor as shown in the Application Schematic of page 1 . 



i a Tape-On-Reel c 



Part Number 


Temperature Range 


Package Type 


SP6123CN 


0°C to 70°C 


8 Pin NSOIC 
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ADVANCE SP6124 



— 



Low Voltage, Micro 10, NFET Buck Controller 

Ideal for 1A to 5A, Small Footprint, DC-DC Power Converters 




N-Channel High Side MOSFET 
Driver 

Optimized for Single Supply, 
3.3V or 5.0V Bus Applications 

Output Adjustable Down to 0.8V 

Optimized tor Output Current 
up to 5A 

High Efficiency: 90% Possible 
20ns/1nF NFET Output Driver 
Fast Transient Response 
Open Drain Fault Output Pin 
Internal, 2ms Soft Start Circuit 
Adjustable Output Voltage 
Adjustable On-Time 
Loss-less Adjustable Current 
Limit with High side R DSO n 
Sensing 

Hiccup or Lock-up Fault Modes 

Low 5uA Sleep Mode 
Quiescent Current 

Low 400uA Quiescent Current 

2.5 V UVLO 

Output Over Voltage Protection 
Small Micro 10 Package 



applications 

Video Cards 
High Power Portable 
Microcontrollers 



Industrial Control 
Distributed Power 
Low Voltage Power 



The SP6124 is a PWM/PFM minimum on-time controller designed to 
work from a single 5 V or 3.3 V input supply. It is engineered specifi- 
cally for size and minimum components count, simplifying the transi- 
tion from a linear regulator to a switcher solution. However, unlike 
other "micro" parts, the SP6124 has an array of value added features 
like 0.8V reference, UVLO, optional hiccup mode, over current protec- 
tion, TTL enable and a fault flag pull down pin. Combined with refer- 
ence and driver specifications usually found on more expensive inte- 
grated circuits, the SP6124 delivers great performance and value in a 
micro 10 package. 



typical application circuit 



-p C IN 



AGND 



VFLAG ID- 
ENABLE O- 



I — t VBST H 



Vcc law 

FFLAG ^ ? ^ W ' NORV 
SP6124 

ENABLE SWN 



-OV| N 



IK 1 




-O«0UT 
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SP6124 

absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 

V CC ,VBST 7V 

All other pins -0.3V to V cc + 0.3V 



Peak Output Current < 10us 

NDRV 2A 

Storage Temperature -65°C to 150°C 

Power Dissipation 

Lead Temperature (Soldering, 10 sec) 300°C 

ESD Rating 2kV HBM 



electrical specifications 

Unless otherwise specified: 0°C < T A < 70°C, 3.0V < V cc < 5.5V, CNDRV = 1 nF, V ENAB le = V C c Vfflag = Vcc. 'set = SWN = V cc , 
GND = 0V, RTON = 32500 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


1 

CONDITIONS 


QUIESCENT CURRENT 


V cc Supply Current, 
OVC Enabled 




400 


500 


pA 


No Switching, ISET=ISENSE=V CC 


V cc Supply Current, 
OVC Disabled 




350 




pA 


No Switching, ISET=0 


V cc Supply Current, Sleep Mode 




5 


10 


MA 


Enable=0 


REFERENCE 












Reference Voltage 


0.784 


0.8 


.816 


V 




PWM/PFM Reference 
Comparator Hysteresis 


3 


5 


9 


mV 




OSCILLATOR 


On Time 




1.1 




us 


RT0N=27k, V cc =3.3 


Trailing Edge Reset Blanking 
Time 




200 




ns 






Soft Start Ramp Time 




2 




ms 


RT0N=27k, V cc =5 


Soft Start Voltage when NDRV 
Switches 




250 




mV 


Measure V SO ftstart when PDRV 
goes low. (internal) 
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SP6124 



electrical specifications 

Unless otherwise specified: 0°C < T A < 70°C, 3.0V < V cc < 5.5V, CNDRV = 1 tlF, V ENAB le = V cc , V FFLAG = V cc , l SET = SWN = V cc , 
GND = OV. RTON = 32500 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


RDS OVER CURRENT COMPARAT 


OR 










Over Current Comparator 
Threshold Voltage 




150 




mV 


V(I SET )-V(SWN) 
25°C Only 


Iset Sink Current 




30 




uA 


Current into I S et 
25°C Only 


I S et Current & Threshold 
Voltage Temperature Coefficient 




3300 




ppm/°C 


I 


Isense Input Bias Current 






100 


nA 





Iset. SWIM Common Mode 
Input Range 


2.0 




Vcc 


V 




Over Current Peak Detection 
Time Constant 


10 






us 




ENABLE/UVLO & FFLAG OUTPUT 








V cc Start Threshold 


2.8 


2.9 


3.0 


V 




V cc Stop Threshold 


2.7 


2.8 


2.9 


V 




V cc Hysteresis 


75 


100 


125 


mV 




ENABLE Threshold 


0.65 


1.0 


1.2 


V 




ENABLE Pin Source Current 


0.6 


4 


8 


uA 




FFLAG Sink Current 




10 




mA 


V(FFLAG)=1V,V CC =5 


GATE DRIVER 


NDRV Rise Time 




20 


75 


ns 


0.5V to 4.5V 


NDRV Fall Time 




20 


75 


ns 


4.5V to 0.5V 



2002 Short Form Catalog 



© Copyright 2001 Sipex Corporation 



SP6124 



pin number 


name 


description 


1 


Vcc 


Main Supply Pin: Decouple close to pin. 


2 


FFLAG 


Fault Flag Pull-down Pin: Sinks current during a fault condition. Can be 
hooked up to ENABLE to initiate Hiccup Timing. 


3 


ENABLE 


Enable Input: Floating this pin or pulling above 1.2V enables the part. 
Pulling this pin to less than 0.65V will disable the part. If FFLAG is 
hooked to ENABLE, a capacitor on ENABLE will control hiccup timing. 


4 


Vfb 


Regulated Feedback Voltage: This voltage is compared to a 1.5%, 0.8V 
reference at the PWM/PFM comparator. 


5 


RTON 


On Time Programming Pin: The voltage on this pin sets the on-time by 
the relation - T 0N = V(RTON)*(V cc *300kHz). Because this pin also 
sources 20uA, the on-time can be programmed via a resistor to ground. 


6 


•set 


Positive Input to the Over Current Amplifier: 30uA flows into the Iset 
pin if it is pulled through a resistor to Vm. This current has a 3300 
ppm/°C temp, coefficient, and can be used via external resistor to raise 
the overcurrent trip point from 150mV to some higher value. If Iset=0V, 
the part enters an unprotected, 350uA quiescent current mode. 


7 


GND 


Power and Analog Ground: Hook directly to output ground. 


8 


SWN 


Source of External NFET & Negative Input to the Over Current 
Amplifier/Comparator: This input is subtracted from the ISET input and 
gained by a factor of 3.3. The output of this amplifier is compared with a 
0.5V threshold, yielding a 1 50mV threshold. This threshold has a 3300 
ppm/°C temperature coefficient. If the subtraction exceeds 150mV, 
charge is pumped into a capacitor until the capacitor hits Vcc/2. At this 
time, the over current fault is activated. This pin is also the ground 
return for the NFET driver circuitry. Care must be take on the layout to 
ensure a tight connection between this pin and the source of the external 
NFET. 


9 


NDRV 


Drive for NFET High Side Switch: 1nF/20ns Output Driver. 


10 


VBST 


Supply for the NFET Driver Circuitry: Typically this pin forms the output 
of a voltage doubler for enhancing the NFET. 



Ordering information - Please consult the factory for pricing and availabil 



Part Number 


Temperature Range 


Package Type 


SP6124CU 


0°C to 70°C 


10 Pin MSOP 
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Micropower, 100mA and 200mA CMOS LDO Regulators 



— 



— 



■ 

■ 



Guaranteed 100mA Output, SP6200 
Guaranteed 200mA Output, SP6201 
Fixed Outputs 

2.5V, 2.7V, 2.85V, 3.0V, 3.3V, 5V 
Adjustable Output Available 
Low Dropout Voltage, 160mV @ 



High Output Voltage Accuracy, 2% 

Ultra Low Shutdown Current, 1pA 
Max 

Ultra Low GND Current 

• 200uA @ 200mA Load 
•28uA@100pA Load 

Fast Transient Response 

78dB PSRR @ 100Hz 

40dB PSRR @ 400kHz 

Extremely Tight Load and Line 
Regulation 

Very Low Temperature Coefficient 

Current and Thermal Limiting 

RESET Output (V 0UT good) 

Logic-Controlled Electronic Enable 

Unconditionally stable with 1uF 
Ceramic 

5 Pin! 



The SP6200 and SP6201 are CMOS LDOs designed to meet a broad 
range of applications that require accuracy, speed and ease of use. 
These LDOs offer extremely low quiescent current which only increas- 
es slightly under load, thus providing advantages in ground current 
performance over bipolar LDOs. The LDOs handle an extremely wide 
load range and guarantee stability with a 1uF ceramic output capacitor. 
They have excellent low frequency PSRR, not found in other CMOS 
LDOs and thus offer exceptional Line Regulation. High frequency 
PSRR is better than 40dB up to 400kHz. Load Regulation is excellent 
and temperature stability is comparable to bipolar LDOs. An enable 
feature is provided on all versions. 

The SP6200/6201 is available in fixed and adjustable output voltage 
versions in a small SOT-23-5 package. A V ut good indicator is 
provided on all fixed output versions. 



typical application circuit 



C IN = 1uFZ^ 



Laptop, Notebooks and Palmtop 
Computers 

Battery-powered Equipment 
Consumer/ Personal Electronics 
SMPS Post-Regulator 
DC-to-DC Modules 
Medical Devices 
Data Cable 
Pagers 



Enable 
Shutdown I O — 
EN 



EN (pin 3) may be connected 
' -fpinr 



Sipqc 

SP6200 
SP6201 



3- 



*470kQ 



T 

i 



VOUT 



r=t|»F 



(V 0UT good) 
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pin numoer 


name 


description 


1 


IN 


Supply Input 


2 


GND 


Ground 


3 


EN 


Enable/Shutdown (Input): CMOS or TTL compatible input. Logic high = 
enable, logic low = shutdown 


4 


RESET 


_ i . i i i 

Open drain indicating that V ut is good 


4 


ADJ 


Ariiustahlp MnnntV Adinstahlp rpnnlatnr fpprihark in ni it flnnnppt 


5 


OUT 


Regulator Output 



ordering information - 


Please consult the factory for 


pricing and availability on a Tape-On- 


Heel option. 


Part Number 


Top Mark 


Temperature Range 


Package Type 


SP6200EM5-2.5 


E25 


-40°C to +125°C 


SOT-23-5 


SP6200EM5-2.7 


E27 


-40°C to +125T 


SOT-23-5 


SP6200EM5-2.85 


E285 


-40°C to +125X 


SOT-23-5 


SP6200EM5-3.0 


E30 


-40°C to+125°C 


SOT-23-5 


SP6200EM5-3.3 


E33 


-40°C to +125°C 


SOT-23-5 


SP6200EM5-5.0 


E50 


-40°C to +125°C 


SOT-23-5 


SP6200EM5-ADJ 


EAdj 


-40°C to +125°C 


SOT-23-5 


SP6201EM5-2.5 


F25 


-40°C to +125°C 


SOT-23-5 


SP6201EM5-2.7 


F27 


-40°C to +125°C 


SOT-23-5 


SP6201EM5-2.85 


F285 


-40°C to +125T 


SOT-23-5 


SP6201EM5-3.0 


F30 


-40°C to+125°C 


SOT-23-5 


SP6201EM5-3.3 


F33 


-40°C to +125°C 


SOT-23-5 


SP6201EM5-5.0 


F50 


-40°C to +125°C 


SOT-23-5 


SP6201EM5ADJ 


FAdj 


-40°C to +125°C 


SOT-23-5 
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300/500mA CMOS LDO Regulators 





features 

■ Guaranteed 300mA Output 
Current, SP6203 

■ Guaranteed 500mA Output 
Current, SP6205 

Fixed Output Voltages: 2.7V, 
2.85V, 3.0V, 3.3V, 5V 

Adjustable Output Available 

2% Output Voltage Accuracy 

Very Low Dropout Voltage, 
300mV at 500mA 

Ultra Low Quiescent Current 
(40pA) 

Current Limiting and Thermal 
Shutdown 

Fast Transient Response 
Low Temperature Coefficient 
Power-Saving Shutdown Mode 
m Reverse Battery Protection 

■ Bypass Capacitor for Low- 
Noise Output 

Stable with No Load Using 1pF 
Ceramic 

Industry Standard 5 Lead and 
6 Lead SOT-23 Packages 



description 

The SP6203/6205 is an efficient linear voltage regulator with ultra low 
dropout voltage, ground current and quiescent current. Applications 
for these devices include battery-powered equipment such as portable 
and wireless products. Regulator ground current increases only slight- 
ly in dropout, further prolonging battery life. Also, the enable/shutdown 
control function contributes to save power and thus prolong battery 
life. Both devices are well protected with current limit, over-tempera- 
ture shutdown and reverse battery protection. In addition, noise per- 
formance is further enhanced by means of an external bypass capaci- 
tor. 

Both devices are available in fixed and adjustable output voltage ver- 
sions in small SOT-23-5 & SOT-23-6 packages. 



typical application circuits 



1.(VF 



ENC 



— o — 

SP6203 
SP6205 

5-Pin 



I 

I" 



OUT 



OUT 

OnF Ceramic 



BYP 




Phones 

Laptops / Palmtop Computers 
Pagers 

Medical Devices 

Wideband CDMA Cellular 
Handsets 



1.0uF 



ENO- 



SP6203 
SP6205 

6-Pin 




1.0uF Ceramic 

~BYP ^ 
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SP6203/6205 



pin n 
SOT-23-5 


umber 
SOT-23-6 




description 


1 


i 


V|N 


Hower buppiy input 


2 


2 


GND 


Ground Terminal 


3 


3 


EN 


Enable/Shutdown (Logic high = enable, logic low = shutdown) 


4 (fixed) 


4 (fixed) 


BYP 


Reference bypass input for ultra-quiet operation. Connecting a 
5nF capacitor to this input further reduces output noise. 


4 (adj.) 


4 (adj.) 


ADJ 


Adjust (Input) : Adjustable regulator feedback input. Connect to 
a resistive voltaae-divider network 


5 


5 


VoUT 


Regulator Output Voltage 







6 


V SENSE 


Sensing pad to set the output voltage (through metal option) 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP6203EM5-3.0 


-40°C to +125°C 


SOT-23-5 




SP6205EM5-3.0 


-40°C to +125°C 


SOT-23-5 




SP6203EM6-3.0 


-40°C to +125°C 


SOT-23-6 




SP6205EM6-3.0 


-40°C to +125°C 


SOT-23-6 
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ADVANCE 



SP6213 



CMOS LDO Regulator 







Guaranteed 100 mA Output 

II Fixed Outputs: 2.7V, 2.85V, 
3.0V, 3.3V, 5V 

S 2.5% Output Voltage Accuracy 

iv Low Dropout Voltage, 200 mV 
at 100mA 

m Low Quiescent Current, 65pA 

l?p Low Ground Current, 135pA @ 
IL = 100 mA 

Short-Circuit Current Limit 

Thermal Shutdown 

Good Load and Line 
Regulation 

« Fast Transient Response 

it Low Temperature Coefficient 

Stable with No Load Using 
0.47pF and 1uF Ceramic 

Industry Standard SC-70 
Packages 

if Pin - Compatible Replacement 
for MIC5213 



on 

The SP6213 is a CMOS linear voltage regulator with low dropout volt- 
age, ground current and quiescent current. It is designed specifically 
for hand-held, battery-powered devices. The SP6213 includes an 
enable/shutdown control pin and comes in industry standard SC-70 
packages. Regulator ground current increases only slightly in dropout, 
to further prolonging battery life. 



typical application circuits 



applications 

ii Cellular Phones 

it Digital Cordless Phones 

Laptops, Notebook and 
Palmtop Computers 

k Battery-Powered Equipment 

: Medical Devices 

Si High Efficiency Linear Power 

a Wideband CDMA Handsets 



GND 



il\IU I 

S7 





u 








SP6213 




4-Pin 







-oV„ 



T 

I 



- ° V OUT 
C OUT 

1.0(iF Ceramic 



I — 



EIM C 



G ND p~ 



GND 




SP6213 
5-Pin 



X 
I 



>V OUT 



J OUT 

1.0|*F Ceramic 
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SP6213 



pin number 


name 


description 


d-nin 

4 UMI 


J UIII 


1 


2,3 


GND 


Ground Connection 


2 


1 


EN 


Enable/Shutdown (Logic high = enable, logic low = shutdown) 


3 


5 


VlN 


Supply Input 


4 


4 


V OUT 


Regulator Output 

1 



Ordering information - Please consult the factory for pricing and availability on a 



Part Number 


Temperature Range 


Package Type 


SP6213EC4-3.0 
SP6213EC5-3.0 


-40°C to +125°C 
-40°C to +125°C 


SC-70-4 
SC-70-5 
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PRELIMINARY 



SP6231 



500mA, 3.3V Linear Regulator with Auxili 




features 

■ 3.3V ±2% Output Voltage 

400mA Quiescent Current 
@500mA out 

Fast Transient Response 



description 

The SP6231 is a 500mA, 3.3V LD0 with an integrated auxiliary voltage 
input switch. During normal operation the SP6231 acts as a standard 
LD0 with an output voltage of 3.3V (±2% accuracy) while delivering up 
to 500mA. When the 5V input drops below 4.4V, the 3.3V VAUX input 
is switched to the output through an internal PFET, maintaining a con- 



Thermal Shutdown with 
Hysteresis 

Auxiliary Supply Control 

"Glitch Free" Transition 
Between Two Supplies 

Internal 0.2W PFET switch 

Sense input for accurate 3.3V 
where you need it. 

Available in 8 Pin NS0IC and 
Thermally Enhanced Tiny 6 Pin 
MLP 



applications 

USB peripherals 
« NIC cards 

PCMCIA/PCI cards 
Desktop computers 
Dual power systems 




+5V PCI o- 



+3.3V, 



aux o- 



C1 

; 2.2nF 



C2- 
2.2^F' 



GND 













SP6231 




V SENSE 


V AUX 






OUT 


GND 










OUT 



3.3V 



@ 500mA 



V AUX i 


1 


SP6231 




GND | 


2 


6 Pin MLP 3X3 


5 






Top View 




GND 


3 




4 















1 


SP6231 


8 


2 




7 




8 Pin NSOIC 




3 


Top View 


6 


4 




5 



GND 



GND 
GND 
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SP6231 



pin number 












1 


4 


"SENSE 


Dntmit Spnsp Pin fnr amiratp 3 3V whprp vnu npprl it 


2 


5 


V|N 


Main 5V inDut 


3 


6 


VOUT 


3.3V output either from regulating the 5V in or from the VAUX 


4 


1 


Vaux 


3.3V auxiliary backup supply that is switched in through an 
internal PMOS when VIN drops below 4.4V typically. 


5,6,7,8 (fused) 


2.3 


GND 


Ground pins. 



ordering information - 1 



Part Number 


Temperature Range 


Package Type 


SP6231ER-3.3 
SP6231EIM-3.3 


-40°C to +125°C 
-40°C to +125°C 


6 Pin MLP 
8 Pin NSOIC 
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SP6639/SP6640/SPI 



5W 3.3V/ 3V Adjustable, High Efficiency, Low IQ, 

Step-Down DC-DC Converter 







features 

Wide Input Range, 3.2V to 
11.5V 

Fixed/Adjustable Output 
Voltage 

• 5V(SP6639) 

• 3.3V(SP6640) 

• 3.0V(SP6653) 

1 100mA Output Current 

i High Efficiency, 94% Possible 

1 Ultra Low 10uA Quiescent 
Current 

Low Current Shutdown Mode 



, _ 



description 

The SP6639/40/53 step-down switching regulators provide high effi- 
ciency over a wide range of input voltage, output voltage and output 
current. Duty cycle modulation is used to achieve efficiencies over 90% 
for input voltages from 3.2V to 11.5V. It features a no load quiescent 
current of only 10uA. The circuit contains a 1fi internal power MOSFET 
reducing the external component count to only one inductor, a schottky 
diode and the usual input and output capacitors. The internal oscillator 
is shut down when the circuit is in regulation to reduce power con- 
sumption. Internal inductor damping significantly reduces EMI. 




I Preset or Adjustable Output 
Voltage 

i Low EMI Inductor Damping 

I 8 Pin SO Narrow Package 

Pin-to-Pin Compatible with 
MAX639, MAX640, MAX653 

applications 




Distributed Power Sy 
5V to 3.3V Conversion 
Lithium-Ion Systems 
3 to 4 Alkaline Systems 



Vout[T 
LBO [2 



gndGl 



tit 



Cir-wav ,— 
w>i(^v./v y] Vfb 



, m nn SP6639 ■ — , 

LBI [3_ SP6640 JLI V+ 



SP6653 



8| SHDN 



I] Lx 



Input +5.5V to +7.5V (SP6639), 

+3.8V to 7.5V (SP6640), +3.5V to 7.5V (SP6653) 



5V, 3.3V, OR 3.0V 
AT 100mA 




© Copyrig 



SP6639/SP6640/SP6653 



absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability and cause per- 
manent damage to the device. 

V+ 12V 

LX (V+-12V)to(V++0.3V) 

LBI, LBO, V FB , SHDIM, V 0UT • • ■ --0.3V to (V+ +0.3V) 
LX Output Current (Note 1) 1A 



LBO Output Current 10mA 

Continuous Power Dissipation (TA = +70°C) 
Plastic DIP 

(derate 9.09mW/°C above +70°C) 727mW 

SO Narrow 

(derate 5.88mW/°C above +70°C) 471 mW 

Operating Temperature Ranges 

SP6639 0°Cto+70°C 

Storage Temperature -65°C to +160°C 

Lead Temperature (soldering sec) +300°C 



(V+ = 6V for the SP6639, V+ = 5V for the SP6640/6653, I L0A d = 0mA, T A = T M | N to T MAX , typical values are at T A = 25°C, circuit of figure 
3 unless otherwise noted.) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


DC CHARACTERISTICS 


Supply Voltage 




3.2 


4.0 


11.5 


V 


Supply Current 


SHDN = V+, no load 




10 


20 


HA 


Output Voltage (Note 2) 


SP6639, V+ = 5.2V to 1 1 .5V, OmA < l 0UT < 100mA 


4.80 


5.00 


5.20 


V 


SP6640, V+ = 3.5V to 1 1 .5V, 0mA < l 0UT < 1 00mA 


3.17 


3.30 


3.43 


SP6653, V+ = 3.2V to 1 1 ,5V, 0mA < l 0UT < 1 00mA 


2.88 


3.00 


3.12 


Dropout Voltage 


l 0UT = 100mA, L= 100[iH 




0.1 


0.2 


V 


Efficiency 


SP6639 


l OUT = 100mA, L= 100nH 




91 




% 


l OUT = 25mA, L = 470uH 




94 




SP6640 


l OUT = 100mA, L = 100nH 




87 




l OUT = 25mA, L = 470uH 




91 




SP6653 


l 0UT = 100mA, L = 100uH 




85 




l 0UT = 25mA, L = 470nH 




89 




Switch On-Time 


SP6639 


V+ = 6V, V 0UT = 5V 


40.5 


47.0 


52.0 


m 


SP6640 


V+ = 4V, V 0UT = 3.3V 


57.0 


62.9 


72.0 


SP6653 


V+ = 4V,V OUT = 3V 


40.5 


45.4 


50.0 


SP66XX K 0N 


Note 3 


40.5 


47.0 


52.0 


HSV 


Switch Off-Time 


SP6639 


v+ = 6V,V OUT = 5V 


9.0 


11.0 


13.6 


(JS 


SP6640 


V+ = 4V, V 0UT = 3.3V 


13.5 


16.7 


20.5 


CDCRKQ 
OrDOOo 


V+ = 4V, V 0UT = 3V 


15.0 


18.3 


22.0 


SP66XX K 0FF 


Note 4 


45.0 


55.0 


68.0 


(1SV 
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SP6639/SP6640/SP6653 



electrical specifications: continued 

(V+ = 6V for the SP6639, V+ = 5V for the SP6640/6653, I LO ad = OmA, T A = T M , N to T MAX , typical values are at T A = 25°C, circuit of figure 
3 unless otherwise noted.) 



PARAMETER 


CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


LX Switch On-Resistance 


V+ 6V, T fl = +25°C, SP6639/40/53 




0.8 


1.5 


Q 


V+6V,T A = T M|N toT MAX , SP6639 






2.5 


V+4V,T A = T MIN toT MAX , SP6640/53 






2.8 


LX Switch Leakage 


V+ = 7.5V, V LX = OV 


T A = +25°C 




0.003 


1.0 


nA 








30.0 


VFB Bias Current 


VFB = 2V 




4.0 


15.0 


nA 


VFB Dual-Mode Trip Point 







50 




mV 


VFB Threshold 




1.26 


1.28 


1.30 


V 


LBI Bias Current 


V =2V 

LBI 




2 


10 


nA 


LBI Threshold 




1.26 


1.28 


1.30 


V 


LBO Sink Current 


V LBO = - 4V 


SP6639 


0.8 


2.5 




mA 


SP6640/SP6653 


0.4 


1.2 




LBO Leakage Current 


VLBO = 7.5V 




0.001 


0.1 


uA 


LBO Delay 


50mV overdrive 




25 




l^s 


SHDN Threshold 




0.80 


1.15 


2.00 


V 


SHDN Pull-Up Current 


SHDN = OV 


0.10 


0.20 


0.40 


LlA 




Note 1. Peak Inductor current must be limited to 600mA by using an inductor of 100uH or greater. 

Note 2. Output guaranteed by correlation to measurements of device parameters (i.e. switch on-resistance, on-times, off-times, and out- 
put voltage trip points). 

Note 3. K 0N = toN* (V+ -Vout). For the SP6639 V+ = 6V to 7.5V, V 0U t = 3V to 5V; for the SP6640 V+ = 4V to 7.5V, V 0UT = 3.3V; for the 
SP6653 V+ = 4V to 7.5V, Vout = 3V. 

Note 4. Kqff = T 0FF * V 0UT . For the SP6639 V+ = 6V to 7.5V, V 0UT = 3V to 5V; for the SP6640 V+ = 4V to 7.5V, V 0UT = 3.3V; for the 
SP6653 V+ = 4V to 7.5V, Vout = 3V. 
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SP6639/SP6640/SP6653 





1 


VoUT 


Sense input for regulated-output operation. Internally connected to an on-chip 
voltage divider and to the variable duty-cycle, on demand oscillator. It must be 
connected to the external regulated output. 


2 


LBO 


Low-Battery Output. An open-drain N-channel MOSFET sinks current when 

thp wnltanp at I Rl flron^ hplnw 1 9RV 

LI IC VUllayC (XI l—D\ \MKJ\JO UCIUVV I ,LU V. 


3 


LBI 


Low Battery Input. When the voltage at LBI drops below 1.28V, LBO sinks 
current 


4 


GND 


firound 


5 


Lx 


Drain of a PMOS power switch that has its source connected to V+. Lx drives 
the external inductor, which provides current to the load. 


6 


V+ 


Positive Supply- Voltage Input. Should not exceed 9V. 


7 


Vfb 


Dual-Mode Feedback Pin. When V FB is grounded, the internal voltage divider 
sets the output to 5V (SP6639), 3.3V (SP6640), or 3V (SP6653). For 
adjustable operation, connect V FB to an external voltage divider. 


8 


SHDN 


Shutdown Input- active low. When pulled below 0.8V, the L x power switch 
stays off, shutting down the regulator. When the shutdown input is above 2V, 
the regulator stays on. Tie SHDN to V+ if shutdown mode is not used. 



lering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP6639CN 


0°C to +7CTC 


8-Pin NSOIC 


SP6640CN 


0°C to +70°C 


8-Pin NSOIC 


SP6653CN 


0°C to +70°C 


8-Pin NSOIC 
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PRELIMINARY 



SP6641 A/6641 B 



Quiescent Current, High Efficiency 
Boost DC-DC Regulator 



■ 



1QpA, Ultra Low Quiescent 
Current 

Wide Input Voltage Range: 
0.9V to 4.5V 

85% Efficiency 

90mA louTat 1.3V Input, 1AA 
(SP6641A) 

500mA, l 0U T at 2.6V Input, 
2AA(SP6641B) 

Fixed 3.3V or 5.0V Output 
Voltage 

0.3Q NFET R DSon 

Only 4 External Components 
Required 

Startup Voltage Guaranteed at 
0.9V 

0.33A Inductor Current Limit 
(SP6641A) 

1A Inductor Current Limit 
5-Pin SOT-23 I 



The SP6641 is an ultra-low quiescent current, high efficiency, DC-DC 
boost converter designed for single and dual cell alkaline, or Li-ion 
battery applications found in medical monitors, PDA's, MP3 players, 
and other handheld portable devices. The SP6641 features a 10uA qui- 
escent current, a 0.3Q N-channel charging switch, 0.9V input startup, 
and a 0.33A or 1.0A inductor current limiting feature. It is offered in a 5 
pin SOT-23 package and provides an extremely small power supply 
footprint optimized for portable applications. The SP6641 is preset to 
3.3V and can be controlled by a 1nA active LOW shut 



typical application circuits 



0.9V to 3.3V 
VinO 




C1 " 

22nF' 



"V 7 



L1 



SHDN O- 



SP6641A 

Vbatt 



SHDN 



LX j — I 
GND 

VOUT 



D1 

MBR0530 



C2- 
22nF' 



V 



3.3V, 190mA 




D1 



0.9V to 3.3V 

v IN o- 




C1 - 
100nF' 



V 



L1 

10nH 



ZETEX 2HCS2000 3.3V, 500mA 
~H — T T— ° v °ut 



SP6641B 



LX — ' 



Vbatt 
SHDN 



GND 



VOUT 



C2- 
100nF' 



V 
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SP6641 A/6641 B 

lute maximum ratings 




tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 



LX, Vout, SHDN, V BATT to GND pin . . .-0.3 to 6.0V 

LX Current 1.5A 

Reverse V B att Current 220mA 

Storage Temperature -65°C to 150°C 

Operating Temperature -40°C to +85°C 

Lead Temperature (Soldering, 10 sec) 300 °C 



electrical specifications 

Vbatt = Vshdn = 1 -3V, I LO ad = 0mA, -40°C <T A < +85°C, V 0UT = +3.3V. typical values at 27°C unless otherwise noted. 



PARAMETER 


MM 


TYP 


MAX 


UNITS 


CUNDIl lUNo 


Input Voltage Operating Range, 0.5 4.5 V after startup 

Vbatt 


pi„ ,.i ,._ \ / _ 14.— _ — W 

Start-up Voltage, Vbatt 




0.85 


0.90 

1.00 


V 
V 


"LOAD = 3KU, I A = 2' (j 

R L0AD = 3kQ, -40°C <T A < +85°C 


Output Voltage, Vout 


3.16 


3.30 


n a a 

3.44 


V 


3.3V Vout preset 


Quiescent Current into V ut, 
'q(out) 




10 


15 


mA 


V OU T=3.5V 


Quiescent Current into V B att. Iqb 




20 


500 


nA 


Vout = 3.5V 


Shutdown Current into V 0U t, 

'SHDN 




1 


500 


nA 


Vshdn = 0V 

i 


Shutdown Current into V B att, 

ISHDN 




5 


100 


nA 


Vshdn = 0V 


Efficiency (SP6641A) 




79 
85 




% 
% 


=1-3V, l 0UT =60mA 
V BA n=2.6V, l 0UT =120mA 


Efficiency (SP6641 B) 




72 
85 




% 
% 


V BA n=1-3V, Iout =100mA 
Vbatt =2.6V, l 0UT =400mA 


Inductor Current Limit (SP6641A) 


280 


330 


380 


mA 




Inductor Current Limit (SP6641B) 


850 


1000 


1150 


mA 




Output Current (SP6641A) 




90 
190 




mA 
mA 


V BAn =1.3V 
V BA n=2.6V 


Output Current (SP6641B) 




200 
500 




mA 
mA 


Vbatt =1-3V 
Vbah=2.6V 


Minimum Off-Time Constant, 
Koff 




1.50 




V*us 


Toff a k off / (Vout - Vin) 


NMOS Switch Resistance 




0.3 


0.75 


Q 


lnmos=100mA 


SHDN Input Voltage Vil 
Vih 


80 




20 


% 
% 


% of Vbatt 
% of Vbatt 


SHDN Input Current 




1 


100 


nA 
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SP6641 A/6641 B 



pin number 


name 


description 


i 


1 V 

LX 


Inductor switching node. Connect one terminal of the inductor to the positive 
terminal of the battery. Connect the second terminal of the inductor to this pin. 
The inductor charging current flows into LX, through the internal charging 
N-channel FET, and out through the GI\ID pin. 


2 


GIMD 


Ground pin. The internal regulator bias currents and the inductor charging 
current flows out of this pin. 


3 


VoUT 


Output voltage sense pin, internal regulator voltage supply, and minimum off- 
time one shot input. Kelvin connect this pin to the positive terminal of the 
output capacitor. 


4 


SHDN 


Shutdown. Tie this pin to V BATT for normal operation. Tie this pin the ground to 
disable all circuitry inside the chip. In shutdown mode, the output voltage will 
float at a diode drop below the battery potential. 


5 


Vbatt 


Battery voltage pin. The startup circuitry runs off of this pin. The regulating 
circuitry also uses this voltage to control the minimum off-time. 
Tqff^ K ff/ (Vout- Vin). 



Part Number 


Temperature Range 


Package Type 


SP6641AEK-3.3 


-40°C to 85°C 


5-Pin SOT-23 


SP6641AEK-3.3/TR 


-40°C to 85°C 


(Tape & Reel) 5-Pin SOT-23 


SP6641BEK-3.3 


-40°C to 85°C 


5-Pin SOT-23 


SP6641BEK-3.3/TR 


-40°C to 85°C 


(Tape & Reel) 5-Pin SOT-23 



P-51 
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SP6644/6645 



Single/Dual Alkaline Cell, High Efficiency Boost DC-DC 



— 







Regulator 



Flexibility to Optimize Inductor 
Type with Programmable Peak 
Current Control 

Optimized for 1AA (SP6644) 
and 2AA (SP6645) Batteries 

Output Fixed 3.3V or 
Adjustable from 5.5V Down to 
2.0V 

90mA Output Current at 1.3V 
Input (1AA) 

190mA Output Current at 2.6V 
Input (2AA) 

High Efficiency, 92% Possible 

0.88V Guaranteed Start-Up 

I 1.6pA Quiescent Supply 
Current at V BATT 

Reverse Battery Protection 

Internal Synchronous Rectifier 

5nA Logic Controlled 
Shutdown Current from V BATT 

I Low-Battery Detection Active 
LOW Output 

I No External FETs 

Small Micro 8 Package 



VbattIJ^ 
BATTLO [2 



RLIM [jT 
SHDN {T 



Sipepc 

SP6644 
SP6645 



111 VOUT 

7 | Lx 
"61 GND 
_5_) FB 



ion 



The SP6644/6645 devices are high-efficiency, low-power step-up DC- 
DC converters ideal for single or dual alkaline cell applications such as 
pagers, remote controls, pointing devices, medical monitors, and 
other low-power portable end products. Designers can control the 
SP6644 device with a 1nA active LOW shutdown input. The SP6644 
device features an active low output for batteries below +1.0V. The 
SP6645 device features an active low output for batteries below +2.0V. 
Both devices contain a 0.8Q synchronous rectifier, a 0.5Q N-channel 
MOSFET power switch, an internal voltage reference, circuitry for 
pulse-frequency-modulation, and an under voltage comparator. The 
output voltage for the SP6644/6645 devices is preset to +3.3V + 4% 
or can be adjusted from +2V to +5.5V by manipulating two external 
resistors. 



jical application circuit 



0.88V to 
3.3V Input 



47uf 




>• +3.3Vout 
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SP6644/6645 



absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 

Vbatt to GND -0.3 to 6.0V 

VouTtoGND -0.3 to 6.0V 

LX, SHDN, FB, BATTLO, to GND -0.3 to 6.0V 

Reverse battery current, T A = +25°C 220mA 

(NOTE 1) 

Vbatt forward current 0.5A 

Vqut. LX current 1A 

Storage Temperature Range -65°C to +165°C 



Lead Temperature (soldering 10s) +300°C 

Operating Temperature -40°C to +85°C 

Power Dissipation Per Package 
8-pin uSOIC 

(derate 4.85mW/°C above +70°C) 390mW 

A // ESD (Electrostatic Discharge) sensitive 
J v / device. Permanent damage may occur on 
fcfc / unconnected devices subject to high energy 
/ v electrostatic fields. Unused devices must be 

/ /\J • stored in conductive foam or shunts. 
^<^^ ■ Personnel should be properly grounded prior 
y/^^K I to handling this device. The protective foam 
^j^^rt^^k m should be discharged to the destination 
L^Sffv' ^^LM socket before devices are removed. 





Vbatt = Vshdn = 1 -3V, l L0AD = 0mA, FB = GND, T A = -40°C to +85°C, and typical values are at T A = +25°C unless otherwise noted. 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITIONS 


Minimum Operating Input Voltage, 
V 

BATT(MIN) 




0.3 




V 


R L =3kQ 


Maximum Operating Input Voltage, 
V 

BATT(MAX) 






3.3 


V 




Start-Up Input Voltage, V BATT 


0.88 


0.82 




V 


R L =3kQ,T AMB =+25°C 


Start-Up Input Voltage, V BATT , 
Temperature Coefficient 




-1 




mV/°C 




SHDN Input Voltage 

v, L 


80 




20 


% 


%ofV BA „ 

%°fv BATT 


SHDN Input Current 




1 


100 


nA 




FB Input Current 




1 


10 


nA 


V FB =1.3V 


FB Set Voltage, V FB 


1.215 


1.262 


1.309 


V 


external feedback 


BATTLO Trip Voltage 


0.96 
1.92 


1.00 
2.00 


1.04 
2.08 


V 


SP6644, V OUT = 3.3V, hysteresis =2% 
SP6645, V OUT = 3.3V, hysteresis =2% 


Output Voltage, V 0UT 


3.16 


3.30 


3.44 


V 


V FB <0.1V 


Output Voltage Range 


2.0 




5.5 


V 


external feedback 


Output Current 




190 




mA 


V BATT = 2.6V, R UM = 2.5k, See Fig. 11 


N-Channel On-Resistance 




0.5 


1.0 


£2 


V 0UT = 3.3 V 


P-Channel On-Resistance 




0.8 


1.6 


Q 


V OUT =3.3V 



SP6644/6645 



electrical specifications: continued 

Vbatt = Vshdn = 1 -3V, I LO ad = OmA, FB = GND, T A = -40°C to +85°C, and typical values are at T A = +25°C unless otherwise noted. 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITIONS 




Quiescent Current into V 0UT , l QOUT 




50 


80 


u-A 


Vout = 3-5V 


Quiescent Current into V BATT , l QBATT 




1.6 


3.0 


|xA 


V BATT = 1.0V 


Shutdown Current into V 0UT , l SHDN0UT 




0.001 


0.5 


^A 


V 0UT = 3-5V 


Shutdown Current into V BATT , l SHDNBATT 




0.005 


0.1 


uA 


Vbatt = 1-0V 


Low Output Voltage for BATTLO, V 0L 






0.4 


V 


Vbatt = 0.9V,V OUT = + 3.3V,l s|NK =1mA 


Leakage Current for BATTLO 






1 


uA 


Vbatt = " -3V,V BATTL0 = 3.5V 


Efficiency 




89 




% 


l LOAD =150mA,V BATT =2.6V 


Inductor Peak Current, l PEAK 


245 


275 


305 


mA 




Inductor Range 


22 




330 


MH 




R l,m Ran 9 e 


2.5 




9.3 


kQ 





NOTE 1: The reverse battery current is measured from the Typical Operating Circuit's input terminal to GND when the battery is connected backward. A 
reverse current of 220mA will not exceed package dissipation limits but, if left for an extended time (more than 10 minutes), may degrade performance. 
NOTE 2: Specifications to -40°C are guaranteed by design, not production tested. 
NOTE 3: Inductor Peak Current where l PEAK = 1400/R L i M - 



pin number 


name 


description 


1 


Vbatt 


Battery Supply. This pin ties to the sensor input of the BATTLO comparator. 


2 


BATTLO 


Open-Drain Battery Low Output. When the voltage drops below 1V for the 
SP6644 or 2V for the SP6645, BATTLO sinks current. 


3 


Rum 


Resistor Programmable Inductor Peak Current. Connecting a resistor from 
this pin to ground programs the inductor peak current where I peak = 1400/R L | M . 


4 


SHDN 


Active-LOW Shutdown Input. Connect to V BATT for normal operation. 


5 


FB 


Feedback Input. Input for adjustable-output operation. Connect this input pin 
to an external resistor voltage divider between V ut and GND. Connect to GND 
for fixed-output operation. 


6 


GND 


Connect to the lowest circuit potential, typically ground. 


7 


Lx 


Coil. An inductor is connected from V BATT to the N-Channel MOSFET switch 
drain and the P-Channel synchronous-rectifier drain through this pin. 


8 


Vout 


■ 

Power Output. Feedback input for fixed 3.3V operation and IC power input. 
Connect filter capacitor close to Vqut- 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



I 

Dart Uiimhcr 

roil nuniucl 


Temperature Range 


1 

Package Type 


SP6644EU 
SP6645EU 


-40°C to +85°C 
-40°C to +85°C 


8-Pin uSOIC 
8-Pin uSOIC 
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ADVANCE 



SP6648 



Quiescent Current, High Efficiency 
Boost DC-DC Regulator 



Ultra-low 12(iA Quiescent 
Current 

200mA Output Current at 1.3V 
Input 

500mA Output Current at 2.6V 
Input 

92% Efficiency Possible 

Wide Input Voltage Range: 
0.5V to 4.5V 

3.3V Output and adjustable 
2.5V to 5.0V Output Range 

Internal Synchronous Rectifier 
for High Efficiency 
0.3Q Charging Switch, 0.3Q 
Synchronous Rectifier 
Anti-Ringing Inductor Switch 

Startup Voltage Guaranteed at 
0.9V 

Programmable Inductor Peak 
Current up to 1.2A 

Logic Shutdown Control 
Programmable Low Battery 
Detect 

Small 10 Pin MSOP Package 



The SP6648 is an ultra-low quiescent current, high efficiency step-up 
DC-DC converter ideal for single/dual cell alkaline, or Li-Ion battery 
applications such as medical monitors, PDA's, MP3 players, and other 
portable devices. The SP6648 combines the high current delivery and 
the low quiescent current and excellent light-load efficiency of PFM 
control. The SP6648 features 12uA quiescent current, synchronous 
rectification, a 0.3Q charging switch, anti-ringing inductor switch, 0.9V 
startup, programmable low battery detect, and programmable inductor 
peak current. The device can be controlled by a 1 nA active LOW shut- 
down pin. 



typical application circuit 



0.5V to 
4.5V Input 
VinO- 



■C1 
-47mF 



V 



L1 

irrm_ 

10 M H 



shdno- 



SP6648 



Medical Monitors 
PDA's 

■ DSC's 

■ MP3 Players 

■ Pagers 

■ Portable Handheld Devices 



Vbatt 


VoUT 


LBI 


LX 


LBON 


SWGND 


Rum 


GND 


SHDN 


FBX 








3.3V Output 



C2 
. 47nF 



V 



^DVOUT 
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SP6648 

absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 

LX, V 0UT , SHDIM, V BA n, LBI, LBON, 

FBXtoGND pin -0.3 to 6.0V 

Vo, GND, LX current 1.5A 



Reverse V BA n Current 220mA 

Forward V BATT Current 500mA 

Storage Temperature -65 °C to 150 °C 

Operating Temperature -40°C to +85°C 

ESD Rating ! 2kV HBM 

Power Dissipation Per Package 
10-pin MSOP 

(derate 4.9mW/°C above +70°C) 390mW 



electrical specifications 

Vbatt = Vshdn = 1 -3V, V FBX =0V, I LO ad : 



0mA, T A = -40°C to +85°C, Vqut = +3-3V, typical values at 27°C unless otherwise noted. 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


Input Voltage Operating Range, 
VBAn 


0.5 




4.5 


V 


After Startup 


Start-up Input Voltage, V BATT 




0.85 


0.90 


V 


Rload = 3kQ,T A = 27°C 


Start-up Voltage Temperature 
Coefficient 




-1 




mV/°C 




Output Voltage, Vn uT 


3.16 


3.30 


3.44 


V 


o.ov Vqut preset 


Quiescent Current into Vqut, Iqout 






on 
c\J 


mA 


VouT = ^ v > V FBX - T-^V 


Quiescent Current into Vbatt. 'qb 




on 


t;nn 
OUU 


nA 


Vqut = 3.3V, V FBX = 1 .bV 


Shutdown Current into V 0UT , Isdo 




1 


500 


nA 


Vshdn = 0V 


Shutdown Current into V B att, Isdb 




E 

5 


-i nn 
100 


nA 


Vshdn = 0V 


Cffininnm I 1 A OCA 

tniciency, Ireak = U-joa 




qg n 
00. U 

92.0 




0/ 

% 


v bah = i • J v. iout = oumA 
V BATT =2.6V, l 0UT = 120mA 


Efficiency, I PEA k = 0.75A 




85.0 
92.0 




% 
% 


Vbatt =1-3V, 'out = 100mA 
V BAn = 2.6V, Iout = 200mA 


Inductor Current Limit, I PEA k 




0.5 




A 


R UM = 2.8kQ, Ipeak= 1400/R L im 


Output Current 




100 
200 
180 
440 




mA 
mA 
mA 
mA 


V B att= 1.3V R UM = 4K 
Vbatt = 2.6V, R LIM = 4K 
V BATT = 1.3V, R LIM = 1.85K 
Vbatt = 2.6V, R LIM = 1 -85K 


Minimum Off-Time Constant K 0FF 




1.0 




V*ms 


T offS K 0FF /(V 0U t-V| N ) 


Maximum On-Time Constant K 0N 




3.0 




V'ms 


Ton £ Kon / v in 


NMOS Switch Resistance 




0.30 


0.6 


W 


Inmos = 100mA 


PMOS Switch Resistance 




0.30 


0.6 


W 


Ipmos = 100mA 


FBX Set Voltage, V FBX 


1.215 


1.262 


1.309 


V 


external feedback 


FBX Input Current 




1 


10 


nA 


V re x = 1.3V 


LBI Falling Trip Voltage 


0.864 


0.900 


0.936 


V 




LBI Hysteresis 




3 




% 




Low Output Voltage for LBOM, Vol 






0.4 


V 


Vbatt = 0.7, 'sin K=1mA 


Leakage current for LBON 






1 


mA 


Vbatt = 1.3V, V LB0N = 3.3V 
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SP6648 

electrical specifications: continued 

Vbatt = Vshdn = 1 -3V, V FB x=0V, l L0AD = OmA, T A = -40°C to +85°C, V 0U t = +3.3V, typical values at 27°C unless otherwise noted. 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


SHDN Input Voltage 
Vil 
Vih 


80 




20 


% 
% 


% of Vbatt 
% of V B att 






1 


100 


nA 





pin number 


name 


description 


1 


Vbatt 


Battery Voltage pin. The startup circuitry runs off of this pin. The operate 
circuit also uses this voltage to regulate the off-time 
(toFF=K OF F/(VouT- Vbatt))- 


2 


LB I 


Low Battery Input pin. LBI below +0.90V causes the LBON pin to pull down to 
ground. Use a resistor divider to program the low voltage threshold for each 
battery configuration. 


3 


LBON 


Low Battery Output Not pin. Open drain NMOS output that sinks current to 
ground when LBI is below +0.90V. 


4 


Rum 


Resistor Programmable Inductor Peak Current. By tying a resistor from this 
pin to ground the inductor peak current is set by lpeak=1400/RLIM 


5 


SHDN 


Shutdown Not. Tie this pin to Vbatt for normal operation. Tie this pin to 
ground to disable all circuitry inside the chip. In shutdown the output voltage 
will float down to a diode drop below the battery potential. 


6 


FBX 


External Feedback pin. Connect this pin to GND for fixed +3.3V operation. 
Connect this pin to a resistor voltage divider between V 0UT and GND for 
adjustable output operation. 


7 


GND 


Ground pin for the internal regulator bias currents. 


8 


SWGND 


Ground pin. The inductor charging current flows out of this pin. 


9 


LX 


Inductor switching node. Connect one terminal of the inductor to the positive 
terminal of the battery. Connect the second terminal of the inductor to this pin. 
The inductor charging current flows into LX, through the internal charging 
N-channel FET, and out the GND pin. 


10 


V OUT 


Output Voltage pin. The inductor current flows out of this pin during the off- 
time. It is also the internal regulator voltage supply, and minimum off-time one 
shot input. Kelvin connect this pin to the positive terminal of the output 
capacitor. 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP6648EU 


-40°C to 85°C 


10 Pin MSOP 
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SP6650 



High Efficiency 600mA Synchronous Buck Regulator 
Ideal for portable designs powered with Li Ion battery 



features 

Flexibility to Optimize Inductor 
Type with Programmable Peak 
Current Control 
600mA Output Current 
High Efficiency 
Proprietary Control Loop 

m 2.7V to 6.5V Input Voltage 
Range 

3.3V or Adjustable Output 
Voltage Range 
2% Output Voltage Accuracy 
100% Duty Cycle Operation 
No External FET's Required 
3.3V Battery Low Indicator 
2.7V Undervoltage Lockout 

Over Temperature 
Current Protection 

Shutdown Control 

Small 10-Pin MS0P 



V,N K 

BLON [3[ 

IumH 

SHDN [H 



SP6650 

10 Pin MSOP 




description 

The SP6650 is ideal for portable applications that use a Li-Ion or 3 to 
4 cell alkaline/NiCd/NiMH input. The SP6650 helps extend precious 
battery life with its unique control loop scheme (patent pending), 
which maintains high efficiency levels greater than 90% over a wide 
range of input currents. In addition, the SP6650 is packed with fea- 
tures to provide flexibility and control to the designer. Features such 
as Inductor peak current control, protects the power supply from 
overload or short circuit conditions, controls the startup current to 
prevent output overshoot and excessive battery drop, and gives the 
user flexibility in choosing the appropriate coil to optimize solution 
cost, size and performance. Other features include a dedicated pin for 
manual shutdown, a battery low indicator that notifies the user of a 
low battery, and over temperature protection, which shuts the regula- 
tor down at 140°C die junction temperature. 



2.7-6.5 VDC 



;rb <ri i 

>100kQ>10Q 



SP66S0 



LX 
PGND 
GND 

« Vqut 
™ ™ 



BLON 



L1 22uH 

_rrrn_ 



.C2 
'47HF 



C4 
470pF 



r 
I 



;R2 

>205kQ 



JR3 
>125kii 



VouT 

— O 

3.3V or 1.25V 
to 5.0V 



C3 

■47|iF 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP6650EU 


-40X to +85°C 


10-pin MSOP 
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SP6650 



absolute maximum ratings 

These are stress ratings only and functional opera- PV !N , V| N 7V 

tion of the device at these ratings or any other All other pins -0.3V to VIN +0.3V 

above those indicated in the operation sections of pv !N , PGND, LX current 2A 

the specifications below is not implied. Exposure to storage Temperature -65°C to 150°C 

absolute maximum rating conditions for extended Lead Temperature (Soldering 10sec) 300°C 

periods of time may affect reliability. 

electrical specitications 



Specifications apply for -40°C to +85°C, V 0U t = 3.3V, V, N = 3.6V, l UM = SHDN = V| N , FB = GND, L1 = 22uH, C 0UT = C, N = 47|jR unless 
otherwise noted. 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITIONS 


Input Voltage Operating Range 


UVLO 




6.5 


V 




UVLO 

Undervoltage Lockout 
Threshold, V IN Rising 


2.6 


2.7 


2.8 


V 




UVLO Hysteresis 




120 




mV 




Output Adjustment Range 


V 

REF 




v,; 


V 




FB Set Voltage, V REF 


1.23 


1.25 


1.27 


V 


V 0UT tied to FB Pin 


Load Regulation 




0.5 




% 


Load = to 600mA 
V IN = 3.6V, V n(IT = 3.3V 

IN ' OUT 


Line Regulation 




0.5 




% 


V |N = 3.6V to 6.5V 

V nllT = 3.3V, l m . n = 200mA 

OUT ' LOAD 




Line and Load Regulation 




0.65 




% 


V lN = 3.6V to 6.5V 
l. n . n = to 600mA 

LOAD 




V 0UT vs. Temperature 


3.23 


3.30 


3.37 


V 


l L0AD = 100mA, V IN =3.6V 
FB pin tied to GND 


V OUT vs. Line/ Load Temperature 


3.17 


3.30 


3.43 


V 




V |N = 3.6V to 6.5V 

'load = to 600mA 


On-Time Constant - K 0N Minimum 

"'"on = ^Ol/ (^IN'^OUt) 




2.7 




iiS*V 




PMOS Switch Resistance 




0.4 


0.8 


Q 


Irmos = 200mA 


NMOS Switch Resistance 




0.3 


0.8 


Q 


Us = 200mA 


V |N Pin Quiescent Current 
V IN Pin Shutdown Current 




70 
0.3 


150 
500 


t'A 
nA 


SHDN = V |N , FB = 1.5V 
SHDN = OV 


V 0UT Pin Quiescent Current 
V 0UT Pin Shutdown Current 




7 

0.1 


12 
500 


uA 
nA 


SHDN = V |N , FB = 1.5V 
SHDN = OV 


Power Efficiency 




92 
95 
88 




% 
% 
% 


'load = 600mA 

l LOAD= 1 0° mA 
l LOAD= 1mA 
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SP6650 
electrical specifications: continued 

Specifications apply for -40°C to +85°C, V 0UT = 3.3V V, N = 3.6V, l UM = SHDN = V, N , FB = GND, L1 = 22uH, C 0U t = C [N = 47uF, unless 
otherwise noted. 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITIONS 


Minimum Guaranteed Load Current 


600 
300 


700 
350 




mA 
mA 


I (L1) limit = 0.95A, l L|M = V |N 
I (L1) limit = 0.5A, l LlM = 0V 


Inductor Current Limit 


0.75 
0.40 


0.95 
0.50 


1.15 
0.60 


A 
A 


LIFvl IN 

U = ov 


Inductor Current Limit 
Temperature Coefficient 




700 




ppm/° C 




Falling Battlo Trip Voltage 


2.88 


3.00 


3.12 


V 




Battlo Trip Voltage Hystersis 




2.9 




% 




BLON Low Output Voltage 






0.4 


V 


V |N = V OUT = 3.0V, 

— 1 mA 

'sink ~ ' mM 




BLON Leakage Current 






1 


l*A 


V BL on = 3.3V 


Rising Over-Temperature Trip Point 




140 




° C 





Over-Temperature Hysteresis 




14 




° C 




SHDN, l UM Leakage Current 




1 


500 


nA 




SHDN, l UM Input Threshold Voltage 


0.60 


0.90 
1.25 


1.8 


V 


High to Low Transition 
Low to High Transition 



Din number 


name 


description 


— 

1 


PV|N 


Input voltage power pin. Inductor charging current passes through this pin. 


2 


V|N 


Internal supply voltage. Control circuitry powered from this pin. 


3 


BLON 


Open drain battery low output. V| N below battery low threshold pulls this node 
to ground. V| N above threshold, this node is open. 


4 


Ilim 


Inductor current limit programming pin. Tie pin to V| N for 0.8A peak inductor current 
limit. Tie pin to ground for 0.4A peak inductor current limit. TTL input threshold. 


5 


SHDN 


Shutdown control input. Tie to \l m for normal operation, tie to ground for shutdown. 
TTL input threshold. 


6 


FB 


External feedback network input connection. Connect a resistor from FB to ground 
and FB to V ut to control the output voltage externally. This pin regulates to the 
internal bandgap reference voltage of 1.25V. Tie FB to ground to use the internal 
divider for a preset output voltage of 3.3V. 


7 


VouT 


Output voltage sense pin. Used for internal feedback divider and timing circuit. 


8 


GND 


Internal ground pin. Control circuitry returns current to this pin. 


9 


PGND 


Power ground pin. Synchronous rectifier current returns through this pin. 


10 


Lx 


Inductor switching node. Inductor tied between this pin and the output capacitor to 
create regulated output voltage. 
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ADVANCE 



Q102 



SP6651 



High Efficiency 800mA Synchronous Buck Regulator 

Ideal for portable designs , 



■ Ultra-low 15uA Quiescent 
Current 

96% Efficiency Possible 

■ 800mA Output Current 

■ 2.7V to 6.5V Input Voltage 
Range 

■ Output Adjustable Down to 
1.25V 

No External FET's Required 

Suitable for Ceramic and 
Tantalum Capacitors 

■ 1 .25A Inductor Peak Current 
Limit 

100% Duty Ratio Low Dropout 
Operation 

50uA Light Load Quiescent 
Current in Dropout 

Over Temperature Protection 

Logic Shutdown Control 

Programmable UVLO and 
Adaptive Battery Low Output 

Small 10pin MSOP Package 



PDA's 
DSC's 

MP3 Players 

■ USB Devices 

■ Point of Use Power 



The SP6651 is a 800mA synchronous buck regulator which is ideal for 
portable applications that use a Li-Ion or 3 to 4 cell 
alkaline/NiCD/NiMH input. The SP6651 's proprietary 
light load quiescent current, and 0.3Q power switches provide excel- 
lent efficiency across a wide range of output currents. As the input bat- 
tery supply decreases towards the output voltage the SP6651 seam- 
lessly transitions into 100% duty ratio operation further extending use- 
ful battery life. The SP6651 is protected against overload and short cir- 
cuit conditions with a precise inductor peak current limit. Other fea- 
tures include programmable under voltage lockout and low battery 
detection, externally programmed output voltage down to 1.25V, logic 
level shutdown control, and 140°C over temperature shutdown. 




2.7 to 6.5V Input 
v in O- 



C1 - 



L1 
IO11H 



<7 >Mf 



BLONO-i- 



PVlN SP6651 


LX 


V|N 


PGND 


BLON 


GNO 


DO 


Vout 



C2- 



O Vout 800mA 
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SP6651 

absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for i 
periods of time may affect reliability. 



PV, N ,V| 



IN 



.7V 



All other pins -0.3V to V lN + 0.3V 

PV| N , PGND, LX current 2A 

Storage Temperature -65°C to 150°C 

Operating Temperature -40°C to +85°C 

Lead Temperature (Soldering, 10 sec) 300°C 



electrical specifications 

Vim = UV| N = V SHD n = 3.6V, V 0UT = V FB . Iload = 0mA, T A 



• -40°C to +85°C, typical values at 27°C unless otherwise noted. 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 




Input Voltage Operating Range 


1 1\ /i n 
UVLU 




0.0 


w 
V 





Output Voltage Adjustment 


\ /.- 
Vr 




vin 


v 





FB Set Voltage, Vr 


1 .25 
(1-1.5%) 




-IOC 

I .do 
M+1 5%} 


w 
V 





FB vs. Temperature/Line, Vrr 


Vr-1% 




Vr+1% 


V 




Loau Keguiation, neavy loau 
continuous to light load PFM 


\lrr QO/ 

vrr-o h 


. 


W,, , OO/ 

vrr+d /o 


\/ 

V 




Overall Accuracy 
f-40°C to 85°C) 
(0°C to 70°C) 






±5 
±4 


% 
% 




On-Time Constant - K n Min., 
Ton = k on / (Vin " Vout) 




2.0 




V*ms 




Off-Time DnrKtant - Knff Min 

TnpF = KnFF / Vni it 
urr urr uu I 




2.0 




V*ms 


Inrinrtnr rnrrpnt limit trinnpri 

I I I U U Vj LUI LiUI ICIIL I 1 1 I 1 1 I LI 1 ppUU 


Off-Time Blanking 




100 




ns 




PMOS Switch Resistance 




0.3 


0.6 


Q 




MM 09 Switch Rp<;Ktanrp 




n 3 


f) R 


o 




Inductor Current Limit 




1.25 




A 




Power Efficiency 




96 
92 




% 
% 


V 0UT = 2.5V, I LOA d = 200mA 
V 0UT = 3.3V, I L0A d = 800mA 


Minimum Guaranteed Load 
Current 


800 


900 




mA 




V| N Quiescent Current 




15 


20 


pA 




Vout Quiescent Current 




2 




pA 




UVLO Undervoltage Lockout 
Threshold, \I m Falling 




2.7 
2.85 
3.00 




V 


130 = 1, D1 =0 
DO = 0, D1 = 1 
DO = 1,01 =1 


UVLO Hysteresis 




3 




% 




Battlo Trip Voltage, 
V| N Falling 


288 


300 


312 


mV 


Measured as V| N - V ut 


Battlo Trip Voltage Hysteresis 




3 




% 




BLON Low Output Voltage 






0.4 


V 


Vin = 3.3V, I S ink = 1mA 


BLON Leakage Current 






1 


mA 


Vblon = 3.6V 
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SP6651 

electrical specifications: continued 

Vbatt = Vshdn = 1 -3V. V FBX =0V, I LO ad = OmA. T A = -40°C to +85°C, V 0UT = +3.3V, typical values at 27°C unless otherwise noted. 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


Rising Over-Temperature 




140 




°C 




Trip Point 












Over Temperature Hysteresis 




14 




°c 




DO, D1 Leakage Current 




1 


500 


nA 




DO, D1 Input Threshold Voltage 


0.60 


0.90 


1.8 


V 


High to Low Transition 




0.60 


1.25 


1.8 


V 


Low to High Transition 



pin number 


name 


description 


1 


PV,N 


Input voltage power pin. Inductor charging current passes through this pin 


2 


VfN 


Internal supply voltage. Control circuitry powered from this pin. 


3 


BLON 


Open drain battery low output. (V| N - V 0UT ) less than 300mV pulls this node to 
ground. (V| N - V ut) above threshold, this node is open. 


4,5 


DO, D1 


Digital inputs to program undervoltage lockout threshold. When DO = D1 = 0, 
the IC shuts down and enters low power mode. 


6 


FB 


External feedback network input connection. Connect a resistor from FB to 
ground and FB to Vout to set the output voltage. This pin regulates to the 
internal bandgap reference voltage of 1 .25V. 


7 


VfJUT 


Output voltage sense pin. Used by the timing circuit to set minimum on and 
off times. 


8 




Internal ground pin. Control circuitry returns current to this pin. 


9 




Power ground pin. Synchronous rectifier current returns through this pin. 


10 




Inductor switching node. Inductor tied between this pin and the output 
capacitor to create regulated output voltage. 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP6651EU 


-40°C to 85°C 


10PinMSOP 
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200mA Charge Pump 



or Doubler 



_ 



description 

The SP6660 is a CMOS DC-DC Monolithic Voltage Converter that can 
be implemented as a Voltage Inverter or a Positive Voltage Doubler. 
As a Voltage Inverter, a -1.5V to -4.25V output can be converted from 
a +1 .5V to +4.25V input. As a Voltage Doubler, the SP6660 can pro- 
vide a +8.0V output at 100mA from a +4.25V input. The SP6660 is 
ideal for both battery-powered and board level voltage conversion 
applications with a typical operating current of 400uA and a high effi- 
ciency (>90%) over most of its load-current range. Typical end prod- 
ucts for this device are operational amplifier and interface power sup- 
plies, medical instruments, and hand-held and laptop computers. The 
on "-- SP6660 is available in 8-pin DIP, SOIC, and uSOIC packages. 

Battery 

High Output Current - 200mA Epical application circuit: voltage inverter 

Pin-Compatible High-Current 
Upgrade of the ICL7660 and 
660 Industry Standard 

Smallest Package Available 
for the 660 Industry Standard 
n uSO 



Inverts or Doubles Input 

Supply Voltage 

93% Power Efficiency at 3.6V 

10kHz/80kHz Selectable 
Oscillator 

External Oscillator up to 
700kHz 

5Q Output Resistance at 3.6V 
Low Voltage Battery Operation 



TYPICAL CIRCUIT: VOLTAGE INVERTER 



C1 - 
1uFto 150uF 



<l to +4.25V 



1 



- C2 
IpiFto 150 M F 



fcQ 

cAP+nr 

GND fj 
CAP- [T 



O 

SP6660 



T] V+ 

7] osc 

T] LV 
5l OUT 



circuit: voltage doubler 



+v, N 



+1.5Vto+4.25V 

TYPICAL CIRCUIT: VOLTAGE DOUBLER 



C1 ' 
1|iFIO150|iF 



Sipe^ 






k 8 


2 SP6660 


7 


3 


6 


4 


5 







C2 

HiFto 150uF 
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SP6660 



pin number 


name 


description 


1 


FC 


Frequency Control for the internal oscillator. FC = open, f osc = 10kHz typical; 
FC = V+, fosc = 80kHz typical 


2 


CAP+ 


Connect to the positive terminal of the charge pump capacitor. 


3 


GND 


(Voltage Inverter Circuit) Ground. 


3 


GND 


(Positive Voltage Doubler Circuit) Positive supply voltage input. 


4 


CAP- 


Connect to the negative terminal of the charge pump capacitor. 


5 


OUT 


(Voltage Inverter Circuit) Negative voltage output pin. 




5 


OUT 


(Positive Voltage Doubler Circuit) Ground pin for power supply. 


6 


LV 


Low-voltage operation input pin in 660 circuits. In SP6660 circuits can be 
connected to GND, OUT or left open as desired with no effect. 


7 


osc 


Control pin for the oscillator. Internally connected to 15pf capacitor. An 
external capacitor can be added to slow the oscillator. Be careful to minimize 
stray capacitance. An external oscillator can be connected to overdrive 
the OSC pin. 


8 


v+ 




(Voltage Inverter Circuit) Positive voltage input pin for the power supply. 


8 


v+ 


(Positive Voltage Doubler Circuit) Positive voltage output. 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Temperature Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP6660CP 
SP6660CN 
SP6660CU 


SP6660EP 
SP6660EN 
SP6660EU 


8-Pin PDIP 
8-Pin uSOIC 


SP6660EB Evaluation Board 
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SP6661 

High Frequency 200mA Charge Pump 

Inverter or Doubler 



features 

Inverts or Doubles Input 
Supply Voltage 

92% Power Etficiency at 
100mA 

■ 120kHz/900kHz Selectable 
Oscillator Frequency 

4.5Q Output Resistance Using 
3.3uF Ceramic Caps 

Ideal for 3.6V Lithium Ion 
Battery or 5.0V Input 

High Output Current - 200mA 

Low Profile Solution 

1.5V Inverter Startup 
Guaranteed 

Pin-Compatible High-Current 
Upgrade of the ICL7660 and 
660 Industry Standard 

Smallest Package Available 
for the 660 Industry Standard 
- 8 pin pSOIC 



description 

The SP6661 is a CMOS DC-DC Monolithic Voltage Converter that can 
be implemented as a Voltage Inverter or a Positive Voltage Doubler. As 
a Voltage Inverter, a -1.5V to -5.0V output can be converted from a 
+1 .5V to +5.0V input. As a Voltage Doubler, a +5.0V to +1 0.0V output 
can be provided from a +2.5V to +5.0V input. The SP6661 is ideal for 
both battery-powered and board level voltage conversion applications 
with a typical operating current of 3mA and a high efficiency (>90%) 
over most of its load-current range. Typical end products for this 
device are disk drive supplies, operational amplifier and interface 
power supplies, medical instruments, and handheld and laptop com- 
puters. The SP6661 is available in 8-pin NSOIC, and uSOIC | 

typical application circuit: voltage inverter 



FC>- 



CAP+ 



C1 

1uFto 22 ( iF 



Sips* 



SP6661 



+VlN 

+1.5V10 +5.0V 



I OSC 1 u Fio22llF 
"1 



| 1(iFto22 M F 



doubler 













FC 


1 


ISPS* 


8 


V+ 


CAP+ 


2 


SP6661 


7 


OSC 


GND 


3 




6 


LV 


CAP- 


4 




5 


OUT 



+VlN 

+2.5V 10 +5.0V 



FC ► 







^-i — . C3 
[lMFto22uF 



C1 

1 M Fto22nF 



Sip** 



SP6661 



DOUBLE 
NEGATIVE 
VOLTAGE 

OUTPUT 



M OSC 

LV 



OUT 



C2 

1iiFto22uF 
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pin number 


noma 

name 




1 




FC 


Frequency Control for the internal oscillator. FC = open, fosc - 120kHz typical; 
FC = V+f 0S c= 900kHz typical. 


2 


CAP+ 


Connect to the positive terminal of the charge pump capacitor. 


3 


GND 


(Voltage Inverter Circuit) Ground. 


3 


GND 


(Positive Voltage Doubler Circuit) Positive supply voltage input. 


4 


CAP- 


Connect to the negative terminal of the charge pump capacitor. 


5 


OUT 


(Voltage Inverter Circuit) Negative voltage output pin. 


5 


OUT 


(Positive Voltaae Doubler Circuit) Ground Din for Dower suddIv 


6 


LV 


Low voltage operation input pin in 660 circuits. In SP6661 circuits can be 
connected to GND, OUT or left open as desired with no effect. 


7 


OSC 


Control pin for the oscillator. Internally connected to 15pF capacitor. An external 
caDacitor can be added to slow the oscillator Bp careful to minimize strav 
capacitance. An external oscillator can be connected to overdrive the OSC pin. 


8 


V+ 


(Voltage Inverter Circuit) Positive voltage input pin for the power supply. 


8 


v+ 


(Positive Voltage Doubler Circuit) Positive voltage output. 



Part Number 


Temperature Range 


Package Type 


SP6661EN 


-40°C to +85°C 


8-Pin NSOIC 


SP6661EU 


-40°C to +85°C 


8-Pin uSOIC 


SP6661UEB 




8-Pin uSOIC Evaluation Board 







... 
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High Efficiency Buck/Boost Charge Pui 



SP6680 



Ideal for Sim Card 
Applications in Cellular 
Phones 

Low Profile, Inductorless 
Regulator 

Up to 96% Power Efficiency 
+2.7V to +6.3V Input Voltage 



5.8V Output Voltage 

60mA Output Current 

75pA Quiescent Current 

4pA Shutdown Current 

External 32.768kHz Clock 
Input 

Three Programmable Charge 
Pump Frequencies: 8.192kHz, 
32.768kHz, and 262.14kHz 

Internal Oscillator at 16.7kHz, 
when CLK Pin is Held High 

Space Saving 10-Pin pSOIC 







— ' V 




VOUT 

CF1P 


LT 
LT 


SP6680 


To] CF2P 
~9l CF1N 


VlN 


LT 




T| GND 


C/4 


Gl 




"T| CF2N 


Cx8 


LT 




j[| CLK 



description 

The SP6680 is a charge pump ideal for converting a +3.6V Li-Ion bat- 
tery input to a +5.0V regulated output. An input voltage range of +2.7V 
to +6.3V is converted to a regulated output of 5.8V. The SP6680 
device will operate at three different switching frequencies correspon- 
ding to three different output resistances and load current ranges. An 
external 32.768kHz nominal clock signal is used to produce three syn- 
chronized pump frequencies through the use of an internal phase lock 
loop to drive the charge pump. Two control inputs can adjust the 
internal pump frequency on the fly to 8.192kHz (f| NPUT / 4), 32.768kHz 
(fiNPUT x 1), or 262.14kHz (f| NPUT x 8). The charge pump configuration 
dynamically changes to optimize power efficiency. At low input volt- 
ages the charge pump doubles the input while at higher inputs the 
output is 1.5 times the input. The SP6680 can deliver high power effi- 
ciencies up to 96% with low quiescent currents from 75uA to 800uA. 
The SP6680 is offered in a 10-Pin uSOIC package. 



VOUT-" 



C OUT = 2.2 t .F 



CF1 =2.2uF 



CF1P 



Vini 



C/4 



— L Frequency 
C| N = 4.7uF Control 

_±_ Inputs , Cx8 



Sipe* 

SP6680 



CF2P 



CF1N 




GND 




1" 


CF2N 





:CF2 = 2.2uF 



CLK 



i Input Clock 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP6680EU 


-40°C to +85°C 


10-pin uSOIC 
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These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 



of time may affect 



SP6680 

Vim -0.3V to +7.0V 



-0.3V to +7.0V 



V ° UT 

Iout 100mA 

Storage Temperature -65°C to +150°C 

Power Dissipation Per Package 
10-pin uSOIC 



(derate 8.84mW/°C above 



720mW 

125°C 



electrical specifications 



Vim = +2.7 to +6.3V, f CL K = 32.768kHz, C, N = 4.7uF (ceramic), CF1 = CF2 = C 0U t = 2.2pF, (ESR = 0.03Q) and T A = -40°C to +85°C unless 
otherwise noted. 



CONDITIONS 



PARAMETER 



MIN. 



TYP. 



MAX. 



UNITS 



Supply Voltage, V 



2.75 



3.6 



6.3 



Quiescent Current, 



75 
170 
800 



150 
300 
1500 



uA 



f = f I A 

PUMP CLK' 
'cLK — 'pUMP 
'pUMP = 'cLK X ^ 



V lN = 4.2V 



In-Rush Current into V lf 

'inrush 



500 



mA 



2.7V<V |N <6.3V, Note 1 



Off Current, I 



OFF 



4.4 



10 



uA 



V |N =4.2V, clock not present, -40° C to +70" C 



Input i 







32.768 



kHz 



Operational (supplied externally) 



Pump Frequency, f puMP 
(Note 2) 





32.768 
8.192 
262.14 
16.7 



kHz 



f CLK 


C/4pin input 


Cx8pin ii 


no input 


X 


X 


present 


low 


low 


present 


high 


low 


present 


X 


high 


high 


low 


low 



Input Threshold Voltage 



0.4 



1.3 



Digital inputs = f CLK , f CLK /4, f CLK x 8 
Digital inputs = f CLK , f CLK /4, f CLK x 8 

Digital inputs = f CLK , f CLK /4, f CLK x 8 
Digital inputs = f CLK , f CLK /4, f CLK x 8 



Input Current 



IN(low) 
'lN(high) 



0.1 
1.0 



10 
10 



uA 



Mode Transition Voltage, 
X1.5toX2, V IN falling 



3.55 
3.55 



3.70 
3.70 



3.85 
3.85 



f pump= W 4 ' 'lOAD= 1mA 
'pump' 'cLK, 'LOAD = ^ITtA 



Hysteresis for Mode 
Transition Voltage 



50 



mVpp 



V |N rising to V IN falling 



Transient Response: 
Maximum Transient 
Amplitude 



1.5 
1.5 
1.5 



/o 



'load 

100uA to 2mA 
2mA to 20mA 
20mA to 60mA 



At 

5 lis 

5 LIS 

5 us 



8.192kHz 
32.768kHz 
262.14kHz 



2002 Short Form Catalog 



P-69 



) Copyright 2001 Sipex Corporation 



SP6680 

electrical specifications 

V| N = +2.7 to +6.3V, f CLK = 32.768kHz, C, N = 4.7uF (ceramic). CF1 = CF2 = C 0UT = 2.2uF, (ESR = 0.03Q) and T A = 
otherwise noted. 



-40°C to +85°C unless 



PARAMETER 



MIN. 



TYP. 



MAX. 



UNITS 



CONDITIONS 



Output Resistance, R 0UT 



60 



20 



12.5 



30 



Q 



IN 

3.85V 
3.85V 
3.85V 



'LOAD f PUMP mOCle 

2mA 8.192kHz X2 

10mA 32.768kHz X2 

40mA 262.14kHz X2 



Average Output Voltage, V c 



5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.1 



5.8 
5.8 
5.6 
5.6 

5.8 
5.8 
5.5 
5.6 

5.6 
5.8 
5.3 
5.8 



6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 



3.0V 
3.55V 
3.85V 



'load 

2mA 
2mA 
2mA 



3.0V 
3.55V 
3.85V 
6.3V 




%UMP 

8.192kHz 
8.192kHz 
8.192kHz 
8.192kHz 

32.768kHz 
32.768kHz 
32.768kHz 



mode 

X2 

X2 
X1.5 
X1.5 

X2 
X2 
X1.5 



32.768kHz X1.5 

262.14kHz X2 

262.14kHz X2 

262.14kHz X1.5 

262.14kHz X1.5 



Power Efficiency, P 



93 
80 
92 
54 

96 
80 
92 
57 

92 
81 
91 
60 



% 



3.0V 
3.55V 
3.85V 

6.3V 

3.0V 
3.55V 
3.85V 
6.3V 

3.0V 
3.55V 
3.85V 

6.3V 



'load 

2mA 
2mA 



2mA 



10mA 
10mA 
10mA 
10mA 

40mA 
40mA 
40mA 
40mA 



8.192kHz 
8.192kHz 
8.192kHz 
8.192kHz 

32.768kHz 
32.768kHz 
32.768kHz 
32.768kHz 

262.14kHz 
262.14kHz 
262.14kHz 
262.14kHz 




X2 
X2 
X1.5 
X1.5 

X2 
X2 
X1.5 
X1.5 

X2 
X2 
X1.5 
X1.5 



Note 1 : fCLK applied 10ms after V iN is present. 



— 
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SP6680 



pin number 


name 


description 


1 


V(5UT 


Regulated charge pump output from +5.2V to +6.3V. The output voltage is 

rpnnlatpfi tn S nnminal nutniit 


2 


CF1P 


Positive terminal to the charge pump flying capacitor, CF1. 


3 


V|N 


Input pin for the +2.7V to +6.3V supply voltage. 


4 


C/4 


This is a control line for the internal charge pump frequency. When this 
control line is forced to a logic high, the internal charge pump frequency is set 
to 1/4 of the CLK frequency, provided that Cx8 is low. 


5 


Cx8 


This is a control line for the internal charge pump frequency. When this 
control line is forced to a logic high, the internal charge pump frequency is set 
to x8 of the CLK frequency. 


6 


CLK 


32.768kHz Clock. Connect this input pin to an external 32.768kHz clock to 

ririwo thp frpfinpnrw nf thp rhamo nnmn I nnir ln\A/ inmitc nn thp C*IA anrl PyS 
uiivc uic Mc^uciiuy ui mc uiiaiyc (juiiijj. njyiu iuvv 1 1 t)j u io un mc o/h aiiu uao 

pins sets the internal charge pump frequency. Shutdown mode for the device 
is set when there is no clock signal present on this input pin, or when it is 


7 
/ 




Mpnati\/p tprminal tn thp rharnp nnmn fl\/inn ranaritnr PF9 


8 


GND 


Ground reference. 


9 


CF1N 


Negative terminal to the charge pump flying capacitor, CF2. 


10 


CF2P 


Positive terminal to the charge pump flying capacitor, CF2. 
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SP682 



Ultra-Low Power Inverting Voltage Doubler 




features 

Low Power Voltage 
Conversion 

I +2.4V to +5.5V Input Range 

99% Voltage Conversion 
Efficiency 

Typical 60uA Supply Current 

Requires Only Three External 
Capacitors 

Includes Low Power Shutdown 
Option 

Ideal in Portable Applications 
Such As 

• Handheld Instruments 

• Cellular Phones 

• Personal Digital Assistants 

• Laptops and Notebooks 

Pin Compatible Upgrade to 
the TC682 




description 

The SP682 is a monolithic charge pump voltage converter that pro- 
duces a doubled, negative voltage from a single positive supply. The 
SP682 charge pump outputs a -10V voltage from a +5V input. Three 
external charge pump capacitors are required to support the voltage 
conversion and voltage doubling process. An internal oscillator gener- 
ates a 12kHz clock which cycles the internal switching that charges 
the storage and transfer capacitors. The charge pump architecture is 
fabricated using a low power BiCMOS process technology. 

The SP682 charge pump is ideal for low power applications requiring a 
typical +3V battery source such as a lithium cell. Typical applications are 
handheld instruments, notebook and laptop computers, cellular phones, 
and data acquisition or GP systems. The SP682 is packaged in either a 
8-pin DIP, 8-pin SOIC or 8-pin pSOIC for surface mount applications. 



Gl 



C2 



J_ 

T 


1 


2 


1 




T 


3 




C1 + 


v 


OC 


VOUT 


cl- 


SP682 




eg* 








C2- 


GND 


SD 



r 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 
Temperature Range 

0°C to +70°C -40°C to +85°C Package Type 

SP682CP SP682EP 8-pin PDIP 

SP682CN SP682EN 8-pin Plastic SOIC 

SP682CU SP682EU 8-pin Plastic uSOIC 
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SP6828/SP6829 



— 



99.9% Voltage Conversion 
Efficiency 

+1.15V to +4.2V Input Voltage 



e Inverts Input Supply Voltage 

20uA Quiescent Current for the 
SP6828 

40pA Quiescent Current for the 
SP6829 

25mA Output Current 

12kHz Operating Frequency for 
the SP6828 

35kHz Operating Frequency for 
the SP6829 

Ideal for +3.6V Lithium Ion 



Reverse +3.6V Lithium Ion 
Battery Protection 

5-pin SOT23 Package 



The SP6828/6829 devices are CMOS Charge Pump Voltage Inverters 
that can be implemented in designs requiring a negative voltage from 
a +3V battery source. The SP6828/6829 devices are ideal for both bat- 
tery-powered and board level voltage conversion applications with a 
typical operating current of 20uA for the SP6828 and 40uA for the 
SP6829. Both devices can output 25mA with a voltage drop of 
500mV. These devices combine a low quiescent current with high effi- 
ciency (>95% over most of its load-current range), which is ideal for 
designs using +3.3V or +3.6V lithium ion batteries. Applications 
include cell phones, PDAs, medical instruments and other portable 
equipment. The SP6828/6829 devices are available in a space-saving 
5-pin S0T23 Package. 





1 Cinav5 

2 SP6828 

_ SP6829 . 

3 4 



C1 + 



GND 



CI 




SP6828/SP6829 



pin number 


name 


description 


i 

i 


Vnirr 
v OUT 


Inverting charge pump output. 




c. 


Vim 

v iN 


Input to the positive power supply. 







Negative terminal to the charge pump c 


apacitor. 


4 


GND 


Ground reference. 




5 


C1 + 


Positive terminal to the charge pump ca 


pacitor. 



































ult the factory for pricing and availability on a U 




Part Number 


Temperature Range 




SP6828EK 


-40°C to +85°C 


SOT23-5 


SP6828-5EK 


-40°C to +85°C 


S0T23-5 


SP6829EK 


-40°C to +85°C 


SOT23-5 
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SP6830/SP6831 



Low Power Voltage Inverters With Shutdown 



99.9% Voltage Conversion 
Efficiency 

+1.15V to +5.3V Input Voltage 
Range 

Inverts Input Supply Voltage 

70pA Supply Current (SP6830) 

200pA Supply Current (SP6831) 

35kHz Operating Frequency 
(SP6830) 

120kHz Operating Frequency 
(SP6831) 

<1pA Shutdown Current 

6-pin SOT-23 Package 

Ideal for +3.6V Lithium Ion 
Battery Applications 

Reverse +3.6V Lithium Ion 
Battery Protection 

25mA Output Current 

19Q Output Resistance 



applications 

■ Cell Phones 
PDAs 

Medical Instruments 
Portable Equipment 







^ 




VOUT 


1 


Sipepc 




VlN 


2 


SP6830 


5 


C1- 


3 


SP6831 


4 



C1 + 

SHDN 

GND 



description 

The SP6830/6831 devices are CMOS Charge Pump Voltage Inverters 
that can be implemented into designs which require a negative voltage 
from a battery voltage source as low as +1 .1 5V or a power supply rail 
voltage as high as +5.3V. The SP6830/6831 devices are ideal for both 
battery-powered and board level voltage conversion applications with 
a typical operating current of 70uA for the SP6830 and 200uA for the 
SP6831. These devices combine an ultra-low shutdown current of 
<1uA with high efficiency (>95% over most of its load-current range) 
which are ideal for designs using batteries such as cell phones, PDAs, 
medical instruments, and other portable equipment. The 
devices are available in a space-saving 6-pin S0T23-6 Package. 




typical application circuit 




DEVICE 


C1 


C2 


C3 


fosc 


SP6830 
SP6831 


3.3nF 
1nF 


3.3uF 
1 M F 


3.3uF 
1uF 


35kHz 
120kHz 
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pin number 


name 


description 


1 

i 


VouT 


Inwrtinn rharnp nnmn nntniit 

IMVCI Lilly Ul lal \J\j yuiuy UULpUL 


2 


Vim 
V IN 






C1- 


l\lpnati\/p tprminal tn thp rharnp nnmn ranaritnr 

i \icycui vc lui 1 1 m lai iu iiic vjiicuyo ljuiiilj ou^uunui. 


A 


ni\in 

UlMU 


UIUUMU [clclcllLc. 


5 


SHDIM 


Active LOW Shutdown input. 


6 




C1 + 


Positive terminal to the charge pump capacitor. 





















ordering information - Please cons 


ult the factory for pricing and availability on a Tape-On-Reel option. 


Part Number 


Temperature Range 


Package Type 


SP6830EK 


-40°C to +85°C 


6 Pin SOT-23 
6 Pin SOT-23 


SP6831EK 


-4(TC to +85°C 
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99.9% Voltage Conversion 
Efficiency 

+1.15V to +5.3V Input Voltage 
Range 

+1.15 V| N Guaranteed Start-up 
*! Inverts Input Supply Voltage 
ii 700uA Quiescent Current 
it 25mA Output Current 

500kHz Operating Frequency 

Ideal for +3.6V Lithium Ion 
Battery Applications 

Reverse Battery Protection 

5-pin S0T23 Package 

19Q Output Resistance 

0.1 or 0.33pF Capacitors 



I, High Efficiency Voltage Inverter 






The SP6832 device is a CMOS Charge Pump Voltage Inverter that can 
be implemented in designs requiring a negative voltage from a posi- 
tive source as low as 1 .15V. The SP6832 device is ideal for both bat- 
tery-powered and board level voltage conversion applications with a 
typical operating current of 700uA at a 5V supply. The SP6832 can 
output 25mA with a voltage drop of 500mV. These devices combine a 
low quiescent current with high efficiency of 85-90% over most of its 
load range. Applications include cell phones, PDAs, medical instru- 
ments and other portable equipment. The SP6832 is available in a 
space-saving 5-pin SOT23 Package. 




VoilT 
- "f 



C2 



C3 



C1 





— 


1 


Cirvc&v 5 






2 


SP6832 


3 


4 



C1 + 



GND 



T 



C1 



VoilT 









1 




5 








2 






3 


SP6832 






4 



typical application circuit - voltage inverter 
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SP6832 



pin number 


name 


description 




1 


\/n I |-r 


Inverting charge pump output. 


2 


V|M 


Input to the positive power supply. 


3 


01- 


Negative terminal to the charge pump cap 


acitor. 


4 


GND 


Ground reference. 




5 


C1 + 


Positive terminal to the charge pump capa 


citor. 

' 












a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP6832EK 


-40°C to +85°C 


5 Pin SOT-23 
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SP690A/SP692A/SP802L/SP802M/SP805L/SP805M 



Low Power Microprocessor Supervisory with Battery 

Switch-Over 



Precision Voltage Monitor: 

• SP690A/SP802L/SP805L 
at 4.65V 

• SP692A/SP802M/SP805M 
at 4.40V 

Reset Time Delay - 200ms 

Watchdog Timer - 1.6 sec 
timeout 

Minimum Component Count 

60uA Maximum Operating 
Supply Current 

0.6pA Maximum Battery 
Backup Current 

0.1 pA Maximum Battery 
Standby Current 

Power Switching 

• 250mA Output in V cc Mode 
(0.6Q) 

• 25mA Output in Battery 
Mode (5Q) 

Voltage Monitor for Power Fail 
or Low Battery Warning 

Available in 8 pin SO and DIP 
packages 

RESET Asserted Down to 
V CC = 1V 

Pin Compatible Upgrades to 
MAX690A/692A/802L/802M/805L 



VOUT \T 

Vcc \2_ 
GND [IT 
PFI \T 



Sipe* 




The SP690A/692A/802L/802M/805L/805M are a family of micro- 
processor (uP) supervisory circuits that integrate a myriad of compo- 
nents involved in discrete solutions to monitor power-supply and bat- 
tery-control functions in uP and digital systems. The series will signif- 
icantly improve system reliability and operational efficiency when 
compared to discrete solutions. The features of the SP690A/692A/ 
802L/802M/805L/805M include a watchdog timer, a uP reset and 
backup-battery switchover, and power-failure warning, a complete uP 
monitoring and watchdog solution. The series is ideal for applications 
in automotive systems, computers, controllers, and intelligent instru- 
ments. All designs where it is critical to monitor the power supply to 
the uP and its related digital components will find the series to be an 
ideal solution. 




Regulated +5V 



Unregulated 
DC 




3.6V 
— Lithium 
J Battery 



( )SP805only 
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SP690A/SP692A/SP802L/SP802M/SP805L/SP805M 



Part Number 

ran iiuiiiuci 


RESET 

Threshold 
im ostium 


RESET 

Ann ii fji nu 


RESET 
Active 


PFI 


SP690A 


4.65 V 


125mV 


LOW 


4% 


SP692A 


4.40 V 


125mV 


LOW 


■ ■14% 


SP802L 


4.65 V 


75mV 


LOW 


2% 


SP802M 4.40 V 75mV LOW 2% 


SP805L 


4.65 V 


125mV 


HIGH 


4% 


SP805M 


4.40 V 125mV 


HIGH 


4 /o 



Vbatt- 



Vcc- 



WDI- 



BATTERY-SWITCHOVER 
CIRCUITRY 




RESET 
GENERATOR 



1.25 V 



3.5VT 





I 



WATCHDOG 
TIMER 



+ ) 0.8V 



PFI- 



1.25 V 



*( ) SP805 only 



-VOUT 



RESET 
(RESET)* 



-PFO 
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SP690A/SP692A/SP802L/SP802M/SP805L/SP805M 





DESCRIPTION 


1 


1 


VOUT 


Output Supply Voltage. Vout connects to Vcc when Vcc ' s greater 
than Vbatt and V C c is above the reset threshold. When V C c falls 
below Vbatt and V C c is below the reset threshold, V ut connects to 
V B att- Connect a 0.1 uF capacitor from Vout to GND. 


2 


2 


Vcc 


+5V Supply Input 


3 


3 


GND 




Ground reference for all signals 


4 


4 


PFI 


Power-Fail Input. This is the noninverting input to the power-fail 
comparator. When PFI is less than 1 .25V, PFO goes low. Connect PFI 
to GND or Vout when not used. 





D 


ppn 

rru 




Power-Fail Output. 


6 


6 


WDI 


Watchdog Input. WDI is a three level input. If WDI remains high or 
low for 1 .6sec, the internal watchdog timer triggers a reset. If WDI is 
left floating or connected to a high-impedance tri-state buffer, the 
watchdog feature is disabled. The internal watchdog timer clears 
whenever reset is asserted. 


7 
1 




ntot 1 


(Active Low). RESET output goes low whenever Vcc falls below the 
reset threshold or whenever WDI remains high or low longer than 1.6 
seconds. RESET remains low for 200ms after V C c crosses the reset 
threshold voltage on power-up or after being triggered by WDI. 




7 
1 


ntot 1 


(Active High) Reset output is the inverse of RESET; when RESET is 
asserted, the RESET output voltage = V cc or V BA tt- whichever is higher. 


8 


8 




Backup- Battery Input. When Vcc falls below the reset threshold, 
Vbatt will be switched to V ut if Vbatt is 20mV greater than V cc . 
When V cc rises 20mV above V B att. Vout will De reconnected to V C c- 
The 40mV hysteresis prevents repeated switching if V C c falls slowly. 
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SP690A/SP692A/SP802L/SP802M/SP805L/SP805M 





Temperature Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP690ACN 
SP690ACP 


SP690AEN 
SP690AEP 


8-Pin NSOIC 
8-Pin PDIP 


SP692ACN 
SP692ACP 


SP692AEIM 
SP692AEP 


8-Pin NSOIC 
8-Pin PDIP 


SP802LCN 
SP802LCP 
SP802MCN 
SP802MCP 


SP802LEN 
SP802LEP 
SP802MEN 
SP802MEP 


8-Pin NSOIC 
8-Pin PDIP 
8-Pin NSOIC 
8-Pin PDIP 


SP805LCN 
SP805LCP 
SP805MCN 
SP805MCP 


SP805LEN 
SP805LEP 
SP805MEN 
SP805MEP 


8-Pin NSOIC 
8-Pin PDIP 
8-Pin NSOIC 
8-Pin PDIP 
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SipSyv SP690T/S/R, SP802T/S/R, SP804T/S/R, SP805T/S/R 

3.0V/3.3V Low Power Microprocessor Supervisory with 

Battery Switch-Over 

— . _ , 



features 

RESET and RESET Outputs 

Reset asserted down to V CC =1V 

Reset Time Delay - 200ms 

Watchdog Timer - 1.6 sec 
Timeout 

40uA Maximum V cc Supply 
Current 

■ 1pA Maximum Battery 
Current 




• 50mA Output in V cc Mode 
(1.5Q) 

• 10mA Output in Battery 
Mode (15Q) 

Battery Can Exceed V cc in 
Normal Operation 

Precision Voltage I 
Power-Fail or Low-E 
Warning 

Available in 8 pin SO and DIP 



Pin Compatible Upgrades to 
MAX690T/S/R, MAX802T/S/R, 
MAX804T/S/R, MAX805T/S/R 



description 

The SP690T/S/R, SP802T/S/R, SP804T/S/R and SP805T/S/R devices 
are a family of microprocessor (uP) supervisory circuits that integrate 
a myriad of components involved in discrete solutions to monitor 
power-supply and battery-control functions in uP and digital systems. 
The series will significantly improve system reliability and operational 
efficiency when compared to discrete solutions. The features of the 
SP690T/S/R, SP802T/S/R, SP804T/S/R and SP805T/S/R devices 
include a watchdog timer, a uP reset and backup-battery switchover, 
and power-failure warning; a complete pP monitoring and watchdog 
solution. The series is ideal for 3.0V or 3.3V applications in portable 
electronics, computers, controllers, and intelligent instruments and is 
a solid match for designs where it is critical to monitor the power sup- 
ply to the pP and its related digital components. Refer to Sipex's 
SP690A/692A/802L/802M/805L/805M series for similar devices 
designed for +5V systems. 



circuit 

+3.3V or +3.0V 



9 



Unregulated 
DC" 



CI 

Vcc HE 
gnd rr 

PFI fT 



— 

Sipepc 

SP690T/S/R 
SP802T/S/R 
SP804T/S/R 
SP805T/S/R 



3J Vbatt 

j2 reset/ reset* 

in wdi 

T| PFO 




3.6V 
Lithium 
J Battery 



SP804T/S/R and SP805T/S/B only 



'RESET for the SP690T/S/R and the SP802T/S/R 
RESET for the SP804T/S/R and the SP805T/S/R 
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SP690T/S/R, SP802T/S/R, SP804T/S/R, SP805T/S/R 



PIN NUMBER 






SP690/802 


SP804/805 


NAME 


DESCRIPTION 




1 


V 0UT 


Output Supply Voltage for CMOS RAM. When Vcc is above the reset 
threshold, V 0UT connects to V cc through a P-channel MOSFET 
switch. When V C c falls below the V S w and V BATT , V BATT 
connects to Vout- Connect to Vcc if no battery is used. 


2 


2 


Vcc 


+5V Supply Input 


3 


3 


GND 


Ground reference for all signals 


4 


4 


PFI 


Power-Fail Comparator Input. When PFI is less than 1 ,25V or when 
V cc falls below the V sw , PFO goes LOW, otherwise PFO remains 
HIGH. Connect to GND if unused. 


5 


5 


PFO 


Power-Fail Comparator Output. Leave open if unused. 


6 


6 


WDI 


Watchdog Input. If WDI remains HIGH or LOW for 1 .6 seconds, the 
internal watchdog timer triggers a reset. The internal watchdog timer 
clears when reset is asserted or WDI sees a rising or falling edge. The 
watchdog function cannot be disabled. 


7 




nroi — r 

RESET 


(Active Low Reset Output) Whenever RESET is triggered by a watch 
dog timeout, it goes LOW for 200ms. It stays LOW whenever V C c is 
below the reset threshold and remains LOW for 200ms after V C c rises 
above the reset threshold or when the watchdog triggers a reset. 




7 


RESET 


(Active High Open-Drain Reset Output) The inverse operation of RESET. 


8 


8 


Vratt 


Backup-Battery Input. When Vcc falls below Vsw and Vbatt. Vout 
switches from V cc to V BATT . When V C c rises above the reset thresh 
old, V 0U t reconnects to V cc . V BAT t may exceed V C c- Connect to 
V C c if no battery is used. 



Part Number 


RESET 
Active 


RESET 
Threshold 


RESET 
Accuracy 


PFI 
Accuracy 


Watchdog 
Input 


Backup-Battery 
Switch 


SP690T/805T 


LOW/HIGH 


3.075V 


±75mV 


±4% 


YES 


YES 


SP802T/804T 


LOW/HIGH 


3.075V 


±60mV 


±2% 


YES 


YES 


SP690S/805S 


LOW/HIGH 


2.925V 


±75mV 


±4% 


YES 


YES 


SP802S/804S 


LOW/HIGH 


2.925V 


±60mV 


±2% 


YES 


YES 


SP690R/805R 


LOW/HIGH 


2.625V 


±75mV 


±4% 


YES 


YES 




LOW/HIGH 




±60mV 
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WDI- 



PFI 



1.25V 



BATTERY 
SWITCHOVER 
CIRCUIT 



BATTERY 
1 25V T SWITCHOVER 
L COMPARATOR 




RESET 
COMPARATOR 



SP690T/S/R 
SP802T/S/R 
SP804T/S/R 
SP805T/S/R 



RESET 
GENERATOR 




WATCHDOG 
TIMER 







1.25V 



POWER-FAIL 
COMPARATOR 



GND_|_3 



■V, 



OUT 



RESET/ RESET* 



►"p 



"SP804T/S/R and SP805T/S/R only 
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SP690T/S/R, SP802T/S/R, SP804T/S/R, SP805T/S/R 

Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Temperature Range 






0°C to +70°C 


-40°C to +85°C 


Package Typ 




SP690RCN 






SP690REN 


p Din MCniP 






SP690RCP 






SP690REP 


8-Pin PDIP 






SP690SCIM 






SP690SEN 


o Din i\icnir» 






SP690SCP 






SP690SEP 


8-Pin PDIP 






SP690TCIM 






SP690TEN 


8-Pin NbOlb 






SP690TCP 






SP690TEP 


8-Pin PDIP 






SP802RCN 






SP802REN 


8-Pin NSOIC 






SP802RCP 






SP802REP 


8-Pin PDIP 




SP802SCN 






SP802SEN 


8-Pin NSOIL 




SP802SCP 




SP802SEP 


o n: « nni n 

8-Pin PDIP 




SP802TCIM 






SP802TEN 


8-Pin NSOIC 




SP802TCP 






SP802TEP 


o n;« nnin 

8-Pin PDIP 




SP804RCN 






SP804REN 


8-Pin NSOIC 




SP804RCP 






SP804REP 


8-Pin PDIP 




SP804SCN 






SP804SEN 


8-Pin NSOIC 




SP804SCP 






SP804SEP 


8-Pin PDIP 




SP804TCN 






SP804TEN 


8-Pin NSOIC 




SP804TCP 






SP804TEP 


8-Pin PDIP 




SP805RCN 






SP805REN 


8-Pin NSOIC 




SP805RCP 






SP805REP 


Din DniD 

o-Pin PUIP 




SP805SCN 






SP805SEN 


8-Pin NSOIC 




SP805SCP 






SP805SEP 


8-Pin PDIP 




SP805TCN 






SP805TEN 


8-Pin NSOIC 




SP805TCP 






SP805TEP 


8-Pin PDIP 
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SP691 A/SP693A/SP800L/SP800M 



Low Power Microprocessor Supervisory with Battery 

Switch-Over 



features 

Precision 4.65V/4.40V Voltage 
Monitoring 

200ms or Adjustable Reset 
Time 

100ms, 1.6s or Adjustable 
Watchdog Timer 

60uA Maximum Operating 
Supply Current 

1.0uA Maximum Battery 
Backup Current 

0.1 uA Maximum Battery 
Standby Current 

I Power Switching 

• 250mA Output in V cc Mode 
(0.6Q) 

• 25mA Output in Battery 
Mode (5Q) 

On-Board Gating of Chip- 
Enable Signals Memory Write- 
Cycle Completion 6ns CE Gate 
Propagation Delay 

Voltage Monitor for Power-Fail 
or Low Battery 

Backup-Battery Monitor 
RESET Valid to V cc =1V 
1 1% Accuracy Guaranteed 
(SP800L/800M) 

Pin Compatible Upgrade to 
MAX691A/693A/800L/800M 



description 

The SP691A/693A/800L/800M is a microprocessor (uP) supervisory 
circuit that integrates a myriad of components involved in discrete 
solutions to monitor power-supply and battery-control functions in uP 
and digital systems. The SP691A/693A/800L/800M offers complete uP 
monitoring and watchdog functions. The SP691A/693A/800L/800M is 
ideal for a low-cost battery management solution and is well suited for 
portable, battery-powered applications with its supply current of 35uA. 
The 6ns chip-enable propagation delay, the 25mA current output in 
battery-backup mode, and the 250mA current output in standard oper- 
ation also makes the SP691A/693A/800L/800M suitable for larger 
scale, high-performance equipment. 




typical application circuit 



Unregulated DC 

Ri 



Regulated +5V 



PFI 



I Vcc 



A0-A15 



RESET 



frIMI 



I/O LINE , 



r 2 ; 



Vcc 



RESET 



PFO 



WDI 





Address 


BUS > 


Decode 



VBATT [7 
VOUT [T 

Vcc \£ 
GND [7 
BATTON fT 
LOWLINE [? 

oscin F 



is] RESET 
<s\ RESET 

Cm] wdo 

12] CEout 



CMOS 
RAMi 
to 

RAMn 



Backup 
Supply 



Vbatt 



^| v/W 



Vcc 



BATTON 

CEin 



0.1nF 



VOUT 



CEOUT 



r 



GND 



Sipe^c 



WDO 



-alarm 



LOWLINE . s ys tem 
-status 

indicator 



9] PFI 
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SP691 A/SP693A/SP800L/SP800M 





nisi] 


Htotl 


PFI 

rrl 




Part Number 


Threshold 


Accuracy 


Accuracy 


Switch 


SP691A 


4.65V 


+125mV 


+4% 


YES 


SP693A 


4.40V 


+125mV 


+4% 


YES 


SP800L 


4.65V 


+50mV 


+1% 


YES 


SP800M 




+oi)mv 


+1% 


YES 



block diagram 




pin number 


name 


description 


1 


Vbatt 


Battery-Backup Input. Connect to the external battery supply or super-charging capacitor 
and charging circuit. If a backup battery is not provided, connect this pin to ground. 


2 


VOUT 


Output Supply Voltage. V ut connects to V cc when V cc is greater than V BATT and V cc is 
above the reset threshold. When V cc falls below V BATT and V cc is below the reset 
threshold, V 0U t connects to V BA tt- Connect a 0.1 uF capacitor from V 0U Tto GND. 


3 


Vcc 


+5V Input Supply Voltage. 


4 


GND 


Ground reference for all signals. 
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pin assignment: continued SP691 A/SP693A/SP800L/SP800M 



pin number I name 




5 


BATTON 


Battery On Output. Goes high when V ut switches to V BATT . Goes low when V ut 
switches to V cc . Connect the base of a PIMP through a current-limiting resistor to 
BATT ON for V 0UT current requirements greater than 250mA. 


6 


LOWLINE 


Low Line Output. This output pin goes LOW when V cc falls below the reset threshold 
voltage. This output pin returns to its HIGH output as soon as V C c rises above the reset 
threshold voltage. 


7 


ncr 

Ubb||\| 


External Oscillator Input. When OSC SE l is unconnected or driven HIGH, a 10uA pull-up 
connects from VnuTto this input pin, the internal oscillator sets the reset and watchdog 
timeout periods, and this input pin selects between fast and slow watchdog timeout 
periods. When 0SC SE |_ is driven LOW, the reset and watchdog timeout periods may be 
set either by a capacitor from this input pin to ground or by an external clock at this pin. 


8 


OSCsel 


Oscillator Select. When OSC S el is unconnected or driven HIGH, the internal oscillator 
sets the reset delay and watchdog timeout period. When 0SC SE |_ is driven LOW, the 
external oscillator input pin, OSCim, is enabled. This input pin has a 1 0pA internal pull-up. 


9 


PFI 


Power-Fail Input. This is the noninverting input to the power-fail comparator. When PFI 
is less than 1.25V, PFO goes low. Connect PFI to GND or V 0U Twhen not used. 


10 


pro 


Power-Fail Output. This is the output of the power-fail comparator. PFO goes low when 
PFI is less than 1 .25V. This is an uncommitted comparator, and has no effect on any 
other internal circuitry. 


11 


WDI 


Watchdog Input. This is a three-level input pin. If WDI remains either HIGH or LOW for 
longer than the watchdog timeout period, WDO goes LOW and RESET is asserted for the 
reset timeout period. WDO remains LOW until the next transition at this input pin. 
Leaving this input pin unconnected disables the watchdog function. This input pin 
connects to an internal voltage divider between V 0U Tand ground, which sets it to 
mid-supply when left unconnected. 


12 


CEout 


Chip-Enable Output. This output pin goes LOW only when CF !N is LOW and V cc is 
above the reset threshold voltage. If UE !N is LOW when RESET is asserted, this output Z 
pin will stay low for 16ps or until CT:| N goes HIGH, whichever occurs first. 


13 


CEim 


Chip-Enable Input. This is the input pin to the chip-enable gating circuit. If this input 
pin is not used, connect it to ground or V ut- 


14 


WDO 


Watchdog Output. If WDI remains HIGH or LOW longer than the watchdog timeout 
period, this output pin goes LOW and RESET is asserted for the reset timeout period. 
This output pin returns HIGH on the next transition at WDI. This output pin remains 
HIGH if WDI is unconnected. 


15 


RESET 


Active LOW Reset Output. This output pin goes LOW whenever V C c falls below the 

rpcpf thrp^hnlfl ThiQ niitnut nin will rpmain low twnirallw fnr 90rimQ aftpr \/^,^ rrnQQPQ thp 

1 COCL UIIGOMU1U. 1 1 IIO UUIJJUL |JIII Will 1 CM lal 1 1 lUVv \.y fJIUaliy 1 Ul c.\JUl llo ullCl V QQ \j \ UOOCO U IC 

reset threshold voltage on power-up. 


16 


RESET 


Active HIGH Reset Output. This output pin is open drain and the inverse of RESET. 
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SP691 A/SP693A/SP800L/SP800M 

Ordering information - Please consult the factory for pricing and availability on a Tape-On- Reel option. 



Temperature Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP691ACP 
SP691ACN 
SP691ACT 


SP691AEP 
SP691AEN 
SP691AET 


16-Pin PDIP 
16-Pin Narrow SOIC 
16-Pin SOIC 


SP693ACP 
SP693ACN 
SP693ACT 


SP693AEP 
SP693AEN 
SP693AET 


16-Pin PDIP 
16-Pin Narrow SOIC 
16-Pin SOIC 


SP800LCP 
SP800LCN 
SP800LCT 


SP800LEP 
SP800LEN 
SP800LET 


16-Pin PDIP 
16-Pin Narrow SOIC 
16-Pin SOIC 


SP800MCP 
SP800MCN 
SP800MCT 


SP800MEP 
SP800MEN 
SP800MET 


16-Pin PDIP 
16-Pin Narrow SOIC 
16-Pin SOIC 
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Low Power Microprocessor Supervisory 

Switch-Over 




Precision Voltage Monitor: 

• SP703 at 4.65V 
SP704 at 4.40V 
Time Delay 



description 

The SP703/704 devices are microprocessor (uP) supervisory circuits 
that integrate a myriad of components involved in discrete solutions to 



9& 

■ 

■ 



Denounced TTL/CMOS - 
Compatible Manual - Reset 
Input 



60uA Maximum Operating 
Supply Current 

0.6uA Maximum Battery 



monitor power-supply and battery-control functions in uP and digital 
systems. The series will significantly improve system reliability and 
operational efficiency when compared to discrete solutions. The fea- 
tures of the SP703/704 devices include a manual reset input, a uP 
reset and backup-battery switchover, and power-failure warning. The 
series is ideal for applications in computers, controllers, intelligent 
instruments and automotive systems. All designs where it is critical to 
monitor the power supply to the pP and its related digital components 
will find the series to be an ideal solution. 



0.1 pA Maximum Battery 
Standby Current 

Power Switching 

• 250mA Output in V cc Mode 
(0.6Q) 

• 25mA Output in Battery 
Mode (5Q) 

■ Voltage Monitor for Power Fail 
or Low Battery Warning 

ii Available in 8 pin SO and DIP 



typical application circuit 



Regulated +5V 



Unregulated 
DC" 



RESET Asserted Down to 
V CC = 1V 

Pin Compatible Upgrades to 
MAX703/MAX704 



VOUT Li 






Pushbutton! 
Switch - ! 







3.6V 
— Lithium 
Battery 



GND 
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SP703/SP704 



pin no. 


name 


description 


1 


VoUT 


Output Supply Voltage. V ut connects to V C c when V C c is greater than V BATT and V cc is above 
the reset threshold. When V cc falls below V BATT and "cc ls below the reset threshold, Vout 
connects to V BATT . Connect a 0.1 uF capacitor from V uTto GND. 


2 


Vcc 


+5V Supply Input 


3 


GND 


Ground reference for all signals 


4 


PFI 


Power-Fail Input. This is the noninverting input to the power-fail comparator. When PFI is less 
than 1.25V, PFO goes low. Connect PFI to GND or V uTWhen not used. 


5 


PFO 




Power-Fail Output. 


6 


MR 


Manual Reset Input. This input generates a reset pulse when pulled below 0.8V. This active LOW 
input is TTL/CMOS compatible and can be shorted to ground with a switch. It has an internal 
250uA (typical) pull-up current. Leave this pin floating when not used. 


7 


RESET 


Active LOW Reset Output, RESET Output goes low whenever V cc falls below the reset threshold 
or whenever MR is pulled below 0.8V for longer than 150ns. RESET remains low for 200ms 
after V cc crosses the reset threshold voltage on power-up or after being triggered by MR. 


8 


Vbatt 


Backup-Battery Input. When V C c falls below the reset threshold, V BATT will be switched to V 0UT 
if V BATT is 20mV greater than V C rj. When V cc rises 20mV above V BATT , V ut will be reconnected 
to V cc . The 40mV hysteresis prevents repeated switching if V cc falls slowly. 




block diagram 



Vbatt 



Vcc- 



MR 
PFI- 



BATTERY SWITCHOVER 
CIRCUITRY 




RESET 
GENERATOR 



1.25V 



-VOUT 



RESET 



-PFO 



3ring information - Please consult t 



Temperature Range 



0°C to +70°C 



-40°C to +85°C 



■Tape-On-Reeloptio, 



Package Type 



SP703CN 
SP703CP 



SP703EP 



8-Pin NSOIC 
8-Pin PDIP 



SP704CN 
SP704CP 



SP704EN 
SP704EP 



8-Pin NSOIC 
8-Pin PDIP 
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SP705 - SP708/SP813L/SP813M 



Low Power Microprocessor Supervisory Circuits 



■ Precision Voltage Monitor: 

• SP705/707/813L at 4.65V 

• SP706/708/813M at 4.40V 
RESET Pulse Width - 200ms 
Independent Watchdog Timer - 

• 1.6s Timeout 
(SP705/706/813L/813M) 

60uA Maximum Supply Current 

s Debounced TTL/CMOS Manual 
Reset Input 

RESET Asserted Down to 
V cc = 1V 

■ Voltage Monitor for Power 
Failure or Low Battery 



Available in 8-pin PDIP, 
NSOIC, and pSOIC packages 

Pin Compatible Enhancement 
to Industry Standard 
705-708/81 3L Series 

Functionally Compatible to 
Industry Standard 1232 Series 

8 Pin DIP and SOIC 



mr[T 

Vcc[2_ 
GND^ 
PF\\T_ 



Sipe* 

SP705 
SP706 
SP813L 
SP813M 



description 

The SP705-708/81 3L/81 3M series is a family of microprocessor (uP) 
supervisory circuits that integrate myriad components involved in dis- 
crete solutions which monitor power-supply and battery in uP and dig- 
ital systems. The SP705-708/813L/813M series will significantly 
improve system reliability and operational efficiency when compared to 
solutions obtained with discrete components. The features of the 
SP705-708/813L/813M series include a watchdog timer, a uP reset, a 
Power Fail Comparator, and a manual-reset input. The SP705- 
708/81 3L/813M series is ideal for applications in automotive systems, 
computers, controllers, and intelligent instruments. The SP705- 
708/81 3L/813M series is an ideal solution for systems in which critical 
monitoring of the power supply to the uP ; 
nents is demanded. 




Regulated +5V 
Power Supply 



8_|WDO 

~7~1 RESET / RESET* 

~6~|WDI 

]T)PFO 



Vcc 



• SP813L/M only 









MR [T_ 
Vcc[2_ 

GND [3^ 


Sipepc 

SP707 
SP708 


J_) RESET 
7 | RESET 


PFl[4_ 




_5_|PFO 



T 



0.1 [iF 



RESET 



RESET 



INTERRUPT PFQ 



I/O LINE 



PFI. 



NMI 



WDO 



Unregulated DC 
Power Supply 



Vcc 



SP705 
SP706 
SP813L 
SP813M 



GND 



PFI 



Ri 



R 2 



MR 



GND 



PUSHBUTTON _| 



SWITCH 
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SP705 - SP708/SP813L/SP813M 

8 Pin nSOIC 



RESET / RESET* \J_ Cjpjav XjwDI 

WDO^ 
MR,J_ 

Vcc[T 

* SP813L7M only 



8 Pin uSOIC 

^zp — 
resets sipe^ 

RESET [_2_ 



MR^_ 



SP707 
SP708 



8JNC 
7JPFO 
6_) PFI 
_5_)GND 



I • 




SP705/706 


SP707/708 


SP813L/813M 






DIP 
SOIC 


".SOIC 


DIP 
SOIC 


MSOIC 


DIP 
SOIC 


liSOIC 


1 


3 


1 


3 


1 


3 


MR 


Manual Reset - This input triggers a reset pulse when pulled 
below 0.8V. This active-LOW input has an internal 250uA 
pull-up current. It can be driven from a TTL or CMOS logic 
line or shorted to ground with a switch. 


2 


4 


2 


4 


2 


4 


Vcc 


+5V power supply. 


3 


5 


3 


5 


3 


5 


GND 


Ground reference for all signals. 


4 


6 


4 


6 


4 


6 


PFI 


Power-Fail lnp_ut - When this voltage monitor input is less 
than 1 .25V, PFO goes LOW. Connect PFI to ground or V cc 
when not in use. 


5 


7 


5 


7 


5 


7 


PFO 


Power-Fail Output - This output is HIGH until PFI is less than 
1.25V. 


6 


8 






6 


8 


WD I 


Watchdog Input - If this input remains HIGH or LOW for 1 .6s, 
the internal watchdog timer times out and WDO goes LOW. 
Floating WDI or connecting WDI to a high-impedance tri-state 
buffer disables the watchdog feature. The internal watchdog 
timer clears whenever RESET is asserted, WDI is tri-stated, or 
whenever WDI sees a rising or falling edge. 






6 


8 






NC 


No Connect. 


7 


1 


7 


1 


- 


- 


RESET 


Active-LOW RESET Output - This output pulses LOW for 
200ms when triggered and stays LOW whenever Vcc is below 
the reset threshold (4.65V for the SP705/707/813L and 4.40V 
for the SP706/708) It remains LOW for 200ms after Vm 

l\Jl 11 lu *— ' 1 / \J\JI 1 VVJ 1 . IL IUIIIUIIIO t—KJvv 1 \J 1 LUUI 1 IO til Lul V IJI 

rises above the reset threshold or MR goes from LOW to 
HIGH. A watchdog timeout will not trigger RESET unless 
WDO is connected to MR. 


8 


2 






8 


2 


WDO 


Watchdog Output - This output pulls LOW when the internal 
watchdog timer finishes its 1 .6s count and does not go HIGH 
again until the watchdog is cleared. WDO also goes LOW 
during low-line conditions. Whenever V cc is below the reset 
threshold, WDO stays LOW. However, unlike RESET, WDO 
does not have a minimum pulse width. As soon as V cc is 
above the reset threshold, WDO goes HIGH with no delay. 






8 


2 


7 


1 


RESET 


Active-HIGH RESET Output - This output is the complement 
of RESET. Whenever RESET is HIGH, RESET is LOW, and 
vice versa. Note the SP813L/813M has a reset output only. 
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SP705 - SP708/SP813L/SP813M 
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SP705 - SP708/SP813L/SP813M 





RESET 


RESET 


Manual 




PR 


Part Number 


Threshold 


Active 


RESET 


Watchdog 


Accuracy 


SP705 


4.65 V 


LOW 


YES 


YES 


4% 


SP706 


4.40 V 


LOW 


YES 


YES 


4% 


SP707 


4.65 V 


LOW and HIGH 


YES 


NO 


4% 


SP708 


4.40 V 


LOW and HIGH 


YES 


NO 




SP813L 


4.65 V 


HIGH 


YES 


YES 


4% 








YES 


YES 


4% 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reei option. 



Temperature Range 




l to +70 C 


-4U 1 10 +5& I 


Package Type 


SP705CP 


SP705EP 


8-pin PDIP 


SP705CN 


SP705EN 


8-pin NSOIC 


SP705CU 


SP705EU 


8-pin pSOIC 


SP706CP 


SP706EP 


8-pin PDIP 


SP706CN 


SP706EN 


8-pin NSOIC 


SP706CU 


SP706EU 


8-pin pSOIC 


SP707CP 


SP707EP 


8-pin PDIP 




SP707CN 


SP707EN 


8-pin NSOIC 




SP707CU 


SP707EU 


8-pin pSOIC 




SP708CP 


SP708EP 


8-pin PDIP 


SP708CN 


SP708EN 


8-pin NSOIC 




SP708CU 


SP708EU 


8-pin pSOIC 




SP813LCP 


SP813LEP 


8-pin PDIP 




SP813LCN 


SP813LEN 


8-pin NSOIC 




SP813LCU 


SP813LEU 


8-pin pSOIC 




SP813MCP 


SP813MEP 


8-pin PDIP 




SP813MCN 


SP813MEN 


8-pin NSOIC 




SP813MCU 


SP813MEU 


8-pin pSOIC 
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SP706P/R/S/T, SP708R/S/T 



+3.0V/+3.3V Low Power Microprocessor Supervisory 

Circuits 



■ Precision Low Voltage 
Monitor: 

• SP706P/R and SP708R at 
+2.63V 

• SP706S and SP708S at 
+2.93V 

• SP706T and SP708T at 
+3.08V 

RESET Pulse Width - 200ms 

Independent Watchdog Timer - 
1.6 sec Timeout 
(SP706P/S/R/T) 

40uA Maximum Supply Current 

Debounced TTL/CMOS 
Manual-Reset Input 

RESET Asserted Down to 
V CC = 1V 
RESET Output: 

• SP706P Active-High 

• SP706R/S/T Active-Low 

• SP708R/S/T Both Active 
High + Active Low 

WDI Can Be Left Floating, 
Disabling the Watchdog 
Function 



Available in 8-pin PDIP, 
NSOIC, and pSOIC packages 

Voltage Monitor for Power 
Failure or Low Battery 
Warning 

Pin Compatible Enhancement 
to Industry Standards 
706P/R/S/T and 708R/S/T 



The SP706P/S/R/T, SP708R/S/T series is a family of microprocessor 
(uP) supervisory circuits that integrate myriad components involved in 
discrete solutions which monitor power-supply and battery, in uP, and 
digital systems. The SP706P/S/R/T, SP708R/SAT series will significant- 
ly improve system reliability and operational efficiency when compared 
to results obtained with discrete components. The features of the 
SP706P/S/R/T, SP708R/S/T series include a watchdog timer, a uP 
reset, a Power Fail Comparator, and a manual-reset input. The 
SP706P/S/R/T, SP708R/S/T series is ideal for +3.0V or +3.3V applica- 
tions in automotive systems, computers, controllers, and intelligent 
instruments. The SP706P/S/R/T, SP708R/S/T series is an ideal solution 
for systems in which critical monitoring of the power supply to the uP 
and related digital components is demanded. 



typical application circuit 

ulated 

Power Supply 



ulated +3.3V/+3.0V 



Vcc 



I 



O.VF 



RESET RESET 



INTERRUPT PFO 



I/O LINE 



PFI, 



NMI 



WDO 




Sipepc 



PFI 



R 2 



GND 



Jgnd 



MR 



PUSHBUTTON 
SWITCH 



1 
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SP706P/R/S/T, SP708R/S/T 



MRpT| CirsAv pHwDO 

VccfT TlRESE 



:[2] 
GND^ 
PFl[T 



SP706P/R/S/T 

DIP and SOiC 



RESET/RESET*[T 



RESET/RESET* 
WDI 

TIpfo 

•SP706P only 



WDO[_2 
MR|J_ 

Vcc[T 
■SP706Ponly 



SP706P/R/S/T 

uSOIC 



8j WDI 

yjpFo 

JJjPFI 
J_)GND 



GNDrjr 
PFlIi, 



SP708S/R/T 

DIP and SOIC 



8 | RESET 
~T\ RESET 

~6~llMC 



RESET I 



MR[3_ 

\lcc\J_ 



FX CirNAv 

RESETS. tpTn^T 

SP708S/R/T 



IT! NC 

TIpfo 
XIpfi 

ITJgnd 



pin number 


name 




SP706P 


SP706R/S/T 


SP708R/S/T 






DIP 
SOIC 


liSOIC 


DIP 
SOIC 


MSOIC 


DIP 
SOIC 


pSOIC 


i 

i 






i 






1 
i 


Q 



MR 


Manual Reset. This input triggers a reset pulse when pulled below 0.8V. 
This active-LOW input has an internal 70uA pull- up current. It can be 
driven from a TTL or CMOS logic line or shorted to ground with a switch 


2 


4 


2 


4 


2 


4 


Vcc 


Voltage input. 


3 


5 


3 


5 


3 


5 


GND 


Ground reference for all signals 


4 


6 


4 


6 


4 


5 


PFI 


Power-Fail Input. When this voltage monitor input is less than 1.25V, 
PFO goes LOW. Connect PFI to ground or V C c when not in use. 


5 


7 


5 


7 


5 


7 


PFO 


Power-Fail Output. This output is HIGH until PFI is less than 
1.25V. 


6 


8 


6 


8 






WDI 


Watchdog Input. If this input remains HIGH or LOW for 1 .6s, the 
internal watchdog timer times out and WDO goes LOW. Floating WDI or 
connectina WDI to a hinh-irnDedance tri-state buffer disables the watch- 

\j\J 1 II luvLII tu Vv 1— ' 1 LKJ U IIIUII II MLfuUUI luu III O lULu U U 1 1 \j 1 UIJUUIUJ 11 lu VVULul 1 

dog feature. The internal watchdog timer clears whenever RESET is 
asserted, WDI is tri-stated, or whenever WDI sees a rising or falling edge. 










6 


8 


NC 


No Connect. 






7 


1 


7 


1 


RESET 


Active-LOW RESET Output. This output pulses LOW for 200ms when 
triggered and stays LOW whenever V cc is below the reset threshold. It re- 
mains LOW for 200ms after Vcc ri ses above the reset threshold or MR 
goes from LOW to HIGH. A watchdog timeout will not trigger 
RESET unless WDO is connected to MR. 


8 


2 


8 


2 






WDO 


Watchdog Output. This output pulls LOW when the internal watchdog 
timer finishes its 1.6s count and does not go HIGH again until the 
watchdog is cleared. WDO also goes LOW during low-line conditions. 
Whenever Vcc is below the reset threshold, WDO stays LOW. However, 
unlike RESET, WDO does not have a minimum pulse width. As soon as 
V cc is above the reset threshold, WDO goes HIGH with no delay. 


7 


1 






8 


2 


RESET 


Active-HIGH RESET Output. This output is the complement of RESET. 
Whenever RESET is HIGH, RESET is LOW, and vice versa. Note the 
SP708R/S/T has a reset output only. 
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WDI ■ 



MR- 

Vcc- 



PFI • 



WATCHDOG 
TRANSITION 
DETECTOR 






WATCHDOG 
TIMER 









1 







Vcc 




70uA 




2.63V for the SP706P/R 
2.93V for the SP706S 
3.08V for the SP706T 




SP706P/R/S/T, SP708R/S/T 



- J 1 .25V 



GND_|_ 




-WDO 



-RESET/RESET* 



■PFO 



* For the SP706P only 



MR- 

Vcc" 



PFi- 








+ \ 2.63V for the SP708R 
2.93V fortheSP708S 
3.08V for the SP708T 






* — 



1.25V 



SP708R/S/T 



GND 



RESET 



RESET 



PFO 
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SP706P/R/S/T, SP708R/SfT 





RESET 


RESET 


Manual 


PFI 




Part Number 


Threshold 


Active 


RESET 


Accuracy 


Watchdog 


SP706P 


HIGH 


2.63V 


YES 


4% 


YES 


QP7DRR 


LOW 


2.63V 


YES 


4% 


YES 


SP706S 


LOW 


2.93V 


YES 


4% 


YES 


SP706T 


LOW 


3.08V 


YES 




YES 


SP708R 


LOW/HIGH 


2.63V 


YES 


4% 


NO 




SP708T 


LOW/HIGH 


3.08V 


YES 


4% 


NO 

1 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel opth 



Temperature Range 




0°C to +70°C 


-40°C to +85°C 


Package Type 


SP706PCP 


SP706PEP 


8-pin PDIP 


SP706PCN 


SP706PEN 


8-pin NSOIC 


SP706PCU 


SP706PEU 


8-pin pSOIC 


SP706RCP 


SP706REP 


8-pin PDIP 


SP706RCN 


SP706REN 


8-pin NSOIC 


SP706RCU 


SP706REU 


8-pin pSOIC 


SP706SCP 


SP706SEP 


8-pin PDIP 


SP706SCN 


SP706SEN 


8-pin NSOIC 


SP706SCU 


SP706SEU 


8-pin pSOIC 


SP706TCP 


SP706TEP 


8-pin PDIP 


SP706TCN 


SP706TEN 


8-pin NSOIC 


SP706TCU 


SP706TEU 


8-pin pSOIC 


SP708RCP 


SP708REP 


8-pin PDIP 


SP708RCN 


SP708REN 


8-pin NSOIC 


SP708RCU 


SP708REU 


8-pin pSOIC 


SP708SCP 


SP708SEP 


8-pin PDIP 


SP708SCN 


SP708SEN 


8-pin NSOIC 


SP708SCU 


SP708SEU 


8-pin pSOIC 


SP708TCP 


SP708TEP 


8-pin PDIP 


SP708TCN 


SP708TEN 


8-pin NSOIC 


SP708TCU 


SP708TEU 


8-pin pSOIC 
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Power Microprocessor Supervisory with Battery 



Precision 4.65V Voltage 
Monitoring 

200ms Power-OK/Reset Time 
Delay 

Independent Watchdog Timer 
Preset or Adjustable 

75uA Maximum Operating 
ly Current 

1.0pA Maximum Battery 
Backup Current 

0.1 pA Maximum Battery 



Power Switching 

• 250mA Output in V cc Mode 

• 25mA Output in Battery 
Mode (5Q) 

On-Board Gating of Chip- 
Enable Memory Write-Cycle 
Completion 6ns CE Gate 

1 Voltage Monitor for Power-Fail 
or Low Battery 

Backup-Battery Monitor 

RESET Valid to V CC = 1V 

Pin Compatible Upgrade to 
MAX791 

TOP VIEW 



description 

The SP791 is a microprocessor (uP) supervisory circuit that integrates 
a myriad of components involved in discrete solutions to monitor 
power-supply and battery-control functions in uP and digital systems. 
The SP791 offers complete uP monitoring and watchdog functions. 
The SP791 is ideal for a low-cost battery management solution and is 
well suited for portable, battery-powered applications with its supply 
current of 40uA. The 6ns chip-enable propagation delay, the 25mA cur- 
rent output in battery-backup mode, and the 250mA current output in 
standard operation also makes the SP791 suitable for larger scale, 
high-performance equipment. 

typical application circuit 



OTHER SYSTEM 
RESET SOURCES 




block diagram 



SP791 




Te] wdpo 

[5] RESET 

Cul WDO 
inov id _ 

13] CElN 

12] CEOUT 

"u\ WDI 

tij] LOWLINE 

J\ MR 



VOUT 



II II 

1 V B «rr3 Vcc 




- LOWLINE 
-BATTON 



DIP/SO 
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SP791 



n 



pin no. 


name 


description 


1 


Vratt 
v dhI 1 


Backup-Battery Input. Connect to external battery or capacitor and charging circuit. 


2 


Vni it 


Output Supply Voltage. Vout connects to Vcc wnen Vcc is greater than Vbatt and Vcc is 
above the reset threshold. When V cc falls below V BATT and V cc is below the reset threshold, 
Vout connects to V BATT . Connect a 0.1 uF capacitor from V uTto GND. 


3 


Vcc 


Input Supply Voltage. +5V input 


4 


GND 


Ground reference for all signals 


5 


BATTON 


Battery On Output. Goes high when V ut switches to V B att- Goes low when V 0U t switches 
to V cc . Connect the base of a PNP through a current-limiting resistor to BATT ON for V 0UT 
current requirements greater than 250mA. 


6 


PFO 


Power-Fail Output. This is the output of the power-fail comparator. PFO goes low when PFI is 
less than1.25V. This is an uncommitted comparator, and has no effect on any other internal 
circuitry. 


7 


PFI 


Power-Fail Input. This is the noninverting input to the power-fail comparator. When PFI is 
less than 1 .25V, PFO goes low. Connect PFI to GND or V 0u t when not used. 


8 


SWT 


Set Watchdog-Timeout Input. Connect this input to V uTto select the default 1 .6 sec 
watchdog timeout period. Connect a capacitor between this input and GND to select another 
watchdog-timeout period. Watchdog-timeout period = 2.1 x (capacitor value in nF) ms. 


9 


MR 


Manual-Reset Input. This input can be tied to an external momentary pushbutton switch, or to 
a logic gate output. RESET remains low as long as MR is held low and for 200ms after MR 
returns high. 


10 


LOWLINE 


LOWLI NE Output goes low when V C c falls to 1 50mV above the reset threshold. I he output can 
be used to generate an NMI (nonmaskable interrupt) if the unregulated supply is inaccessible. 




wni 


\A/ptphHnn Inniit \A/ni ic a fhrop-lox/ol inniit If \A/ni romainc cither hinh nr Inu/ fnr tnnnpr than 
VvcUUIIUUy IIIUUL- VvUI lo a U M vC IC- V CJ l IIIUUL. II VVUI ICIMalllo ciuici inyn Ul IUVV IUI lUMLjCl Ulall 

the watchdog timeout period, WDO goes low. WDO remains low until the next transition at 
WDI. Leaving WDI unconnected disables the watchdog function. WDI connects to an internal 
voltage divider between Vmn-and GND, which sets it to mid-supply when left unconnected. 

*y uu i J r i j 


12 


CEni it 

UU 1 


Chip-Enable Output. This output pin goes LOW only when ~CE| N is LOW and V C c is above the 
reset threshold. If TJE, N is LOW when RESET is asserted, CE 0U t will stay low for 1 5us or until 
~C~E| N goes HIGH, whichever occurs first. 


13 


OElM 
IIM 


Chip-Enable Input. The Input to chip-enable gating circuit. Connect to GND or Vout if n °f used. 


14 


WDO 


Watchdog Output. WDO goes low if WDI remains either high or low longer than the watch 
dog timeout period. WDO returns high on the next transition at WDI. WDO remains high if 
WDI is unconnected. WDO is also high when RESET is asserted. 


15 


RESET 


RESET Output goes low whenever V C c falls below the reset threshold. RESET will remain 
low for 200ms after V C c crosses the reset threshold on power-up. 


16 


WDPO 


Watchdog-Pulse Output. Upon the absence of a transition at WDI, WDPO will pulse low for 
a minimum of 1ms. WDPO precedes WDO by 70ns. 




Temperature Range 




0°C to +70°C 


-40°C to +85°C 


Package Type 


SP791CP 




SP791EP 


16-pin, PDIP 


SP791CN 




SP791EN 


16-pin, Narrow SOIC 
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1 .24V / 2.50V Micropower Voltage Reference 



features 



Wide Operating Current Range: 
10uA to 20mA 

Initial Voltage Tolerance of: 
SPX1004-1.2, ±4mV 
SPX1004-2.5, ±20mV 

Low Dynamic Impedance: 
0.6<j Max. 

Low Operating Current: 
SPX1004-1.2, 10pA 
SPX1 004-2.5, 20pA 

SOIC-8, SOT-89, T0-92 
Package Options 

Direct Replacement for 
LT1004, LM1004 AND AS1004 



description 

The SPX1004 is a 2-terminal bandgap precision voltage reference that 
provides a stable fixed output voltage of 1.2V or 2.5V with a tolerance 
of ±4mV for SPX1 004-1 .2 and ±20mV for SPX1 004-2.5. Design, 
process and precision, on chip trimming yield a very low temperature 
coefficient of 25 ppm/°C. 

The SPX1004 can be used as a pin-to-pin replacement for the LT1004, 
LM1004 and AS1004. The SPX1004 is available in SOT-89, SOIC-8, and 
TO-92 packages over the operating temperature range of 0°C to 70°C. 



A/D and D/A Reference 
Reference for 5V Systems 
Digital Voltmeter 
Power Supply Monitor 




1.2V Reference 

A v in 

-3kQ 



2.5V Reference 

A v in 

lOOkfi 



-O OUT 



SPX1 004-1 .2V 



SOIC (SI) 



SOIC (S2) Alternate Pin Out 



SOT-89 (Ml) 



-O OUT 



SPX1004-2.5V 



TO-92 (N) 




U U LI 

CATHODE ' NIC 



Top View 
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SPX1004 
block diagrams 

SPX1 004-1. 2V 



Cathode (K) 




SPX1004-2.5V 





Cathode (K) 



500k' 



500k 



I 




— 1.250V 



Anode (A) 



ordering information - 


Please consult the factory for pricing and availability on a ' 


ape-On-Reel option. 


Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1004AM1-1.2 


0.5% 


1.235V 


3-Pin SOT-89 


SPX1004AS1-1.2 


0.5% 


1.235V 


8-Pin SOIC 


SPX1004AS2-1.2 


0.5% 


1.235V 


8-Pin SOIC, alternate pinout 


SPX1004AN-1.2 


0.5% 


1.235V 


3-Pin TO-92 


SPX1004M1-2.5 


1.0% 


2.500V 


3-Pin SOT-89 


SPX1004S1-2.5 


1.0% 


2.500V 


8-Pin SOIC 


SPX1004S2-2.5 


1.0% 


2.500V 


8-Pin SOIC, alternate pinout 


SPX1004N-2.5 


1.0% 


2.500V 


3-Pin TO-92 
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800mA Low Dropout Regulator - SCSI-II Active Terminator 



features 

vis Guaranteed 800mA Output 
Current 

11 Guaranteed 1A Peak Current 
1% Output Accuracy 

■ Three Terminal Adjustable or 
Fixed 1.8V, 2.5V, 2.85V, 3V, 
and 3.3V 

■ Low Quiescent Current 

Low Dropout Voltage Of 1.1 
Volts at Full Load 

Extremely Tight Load and Line 
Regulation 

Very Low Temperature 
Coefficient 

Internal Overcurrent Limiting 
& Thermal Overload Protection 



SOT-223, TO-252, TO-220, and 
TO-263 

II Direct Replacement for 
LT1117, EX1117 

applications 

H SCSI-II Active Terminator 
Portable/ Palm Top / Notebook 



Battery Chargers 
Disk Drives 

Portable Consumer Equipment 
Portable Instrumentation 
SNIPS Post-Regulator 



description 

The SPX1117 is a low power positive-voltage regulator designed to 
meet 800mA output current and comply with SCSI-II specifications 
with a fixed output voltage of 2.85V. This device is an excellent choice 
for use in battery-powered applications, as active terminators for the 
SCSI bus, and portable computers. The SPX1 11 7 features very low 
quiescent current and very low dropout voltage of 1 . 1 V at a full load 
and lower as output current decreases. SPX1117 is available as an 
adjustable or fixed 2.5V, 2.85V, 3.0V, and 3.3V output voltages. 

The SPX1117 is offered in a 3-pin surface mount package SOT-223, 
TO-252, TO-220 and TO-263. The output capacitor of 10uF or larger is 
needed for output stability of SPX1117 as required by most of the 
other regulator circuits. 

typical application circuits 

Typical Adjustable Regulator 



V,nO 




V„ UT = V„ EF (1+R 2 /R,)+l ADJ R 2 



Improved Ripple Rejection 



(Note A) 




*C, improves ripple rejection. 
Z c should be - R1 at ripple frequency 



NOte A; V IM«)=( lntenCledV ( 
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SOT-223 (M3) TO-252 (R) TO-220-3 (U) TO-263-3 (T) 



1 2 3 

¥~§~F 

ADJ/GND v 0UT V IN 
Top View 




V V V 



ADJ/GND Vqut V IN 



Front View 




ADJ/GND VouT V|N 



Front View 



1 2 3 



ADJ/GND v 0UT V IN 
Top View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1117M3 


1 .0% 


Adj 


3-Pin SOT-223 


SPX1117R 


1.0% 


Adj 


3-Pin TO-252 


SPX1117U 


1 .0% 


Adj 


3-Pin TO-220 


SPX1117T 


1.0% 


Adj 


3-Pin TO-263 


SPX1117M3-2.5 


1.0% 


2.5V 


3-Pin SOT-223 


SPX1117R-2.5 


1.0% 


2.5V 


3-Pin TO-252 


SPX1117U-2.5 


1.0% 


2.5V 


3-Pin TO-220 


SPX1117T-2.5 


1.0% 


2.5V 


3-Pin TO-263 


SPX1117M3-2.85 


1.0% 


2.85V 


3-Pin SOT-223 


SPX1117R-2.85 


1.0% 


2.85V 


3-Pin TO-252 


SPX1117U-2.85 


1 .0% 


2.85V 


3-Pin TO-220 


SPX1117T-2.85 


1.0% 


2.85V 


3-Pin TO-263 


SPX1117M3-3.0 


1.0% 


3.0V 


3-Pin SOT-223 


SPX1117R-3.0 


1 .0% 


3.0V 


3-Pin TO-252 


SPX1117U-3.0 


1.0% 


3.0V 


3-Pin TO-220 


SPX1 1 1 7T-3.0 


1.0% 


3.0V 


3-Pin TO-263 


SPX1117M3-3.3 


1.0% 


3 3V 


3-Pin SOT-223 


SPX1117R-3.3 


1.0% 


3.3V 


3-Pin TO-252 


SPX1117U-3.3 


1.0% 


3.3V 


3-Pin TO-220 


SPX1117T-3.3 


1.0% 


3.3V 


3-Pin TO-263 
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150mA Low Dropout Voltage Regulator 



features 

Guaranteed 150mA Output 
Current 

I Fixed 3.3V, 5.0V Voltage 
Outputs 

1% Output Accuracy 

Very Low Quiescent Current 

420mV Dropout Voltage at 
150mA 

Extremely Tight Load and Line 
Regulation 

Current and Thermal Limiting 

Logic Controlled Shutdown 

Reverse Battery Protection 

Programmable Output from 
1.24V to 20V 

TO-92, SOT-223 Package 
Options 

Equivalent Replacement For 
LT1121 



description 

The SPX1121 is a low power voltage regulator. This device is an 
excellent choice for use in battery-powered applications such as cord- 
less telephones, radio control systems, and portable computers. The 
SPX1121 features very low quiescent current and very low dropout 
voltage of 0.4 volts. This includes a tight initial tolerance of ±1% max, 
and very low output temperature coefficient, making the SPX1121 a 
good low-power voltage reference. The SPX1121 is offered in industry 

-223 packages. 



-O*V UT = 5V 



applications 

Battery Powered Systems 

Cordless Telephones 

Radio Control Systems 

Portable/Palm Top/Notebook 
Computers 

Portable Consumer Equipment 
Portable Instrumentation 
Bar Code Scanners 
■ SMPS Post-Regulator 
Voltage Reference 
Automotive Electronics 




SPX1121 Fixed +5V Regulator 



TO-92 (N) 




SOT-223 (M3) 



1 2 3 

1~eTeT 



Bottom View 



Top View 



Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1121M3-3.3 


1% 


3.3V 


3 Pin SOT-223 


SPX1121M3-5.0 


1% 


5.0V 


3 Pin SOT-223 


SPX1121N-3.3 


1% 


3.3V 


3 Pin TO-92 


SPX1121N-5.0 


1% 


5.0V 


3 Pin TO-92 
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SPX1129 



mlator 



Guaranteed 500mA Output 
Current 

3.3V, 5.0V Fixed Output 
Voltages 

1% Output Accuracy 
Very Low Quiescent Current 
Low Dropout Voltage: 420mV 
at 500mA output current 
Extremely Tight Load and Line 
Regulation 

Very Low Temperature 
Coefficient 

Current and Thermal Limiting 
SOT-223, TO-252, TO-220, 
TO-263 Package Options 

Equivalent replacement for 
LT1129 



The SPX1 1 29 is a low power voltage regulator that is an excellent choice 
for use in battery-powered applications such as cordless telephones, radio 
control systems, and portable computers. The SPX1129 has very low 
quiescent current and a very low dropout voltage (420mV at 500mA typ). 
This includes a initial tolerance of 1% max and very low output tempera- 
ture coefficient, making the SPX1129 a good low-power voltage reference. 



Battery Powered Systems 
Cordless Telephones 
Radio Control Systems 
Portable/Palm Top/Notebooks 
Portable Consumer Equipment 
Portable Instrumentation 
Automotive Electronics 
SMPS Post-Regulator 
Voltage Reference 
Bar Code Scanners 



circuit 

Fixed +5V Regulator 



VfJUT 






V 


GND 




z + 10 M F 


± 





<yv uT=5v 



SOT-223 (M3I 



TO-252 (R) TO-22H-3H- 




v ,» GND V„„ 
Top View 



YTT 

V,» OND V „ 
Tup View 



TO-263-3(T) 



V |N GND \^ 
Front View 



v » GND V,„ 
Top View 



ordering information 

Please consult the factory for pricing and availability on a Tape-On-Reel option. 





Part Number 


Accuracy 


Output Voltage 


Packages 




SPX1129M3-3.3 


1% 


3.3V 


3 Pin SOT-223 




SPX1129M3-5.0 


1% 


5.0V 


3 Pin SOT-223 




SPX1129R-3.3 


1% 


3.3V 


3 Pin TO-252 




SPX1129R-5.0 


1% 


5.0V 


3 Pin TO-252 




SPX1129U-3.3 


1% 


3.3V 


3 Pin TO-220 




SPX1129U-5.0 


1% 


5.0V 


3 Pin TO-220 




SPX1129T-3.3 


1% 


3.3V 


3 Pin TO-263 




SPX1129T-5.0 


1% 


5.0V 


3 Pin TO-263 
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SPX116 



100mA PNP Low Dropout Linear Voltage Regulator 



features 

Guaranteed 100mA Output 
Current 

3.3V and 3.5V Versions 

3% Output Accuracy 

Very Low Dropout Voltage 

Low Quiescent Current 

Short Circuit Protection 

Internal Thermal Shutdown 

Available in TO-92 and SOT-89 
Packages 

Direct Replacement for TK116 
and AS116 



The SPX116 is a low power, low dropout voltage regulator that is an 
excellent choice for use in battery-powered applications such as cord- 
less telephones, radio control systems, and pagers. The SPX116 has a 
very low quiescent current of 400uA and a very low dropout voltage of 
500mV at light load and 300mV at 100mA. Internal shutdown circuitry 
prevents the device's junction temperature from exceeding 150°C and 
on chip protection circuitry shuts down the SPX116 if a short circuit 
condition occurs. 

This device is available in 3.3V and 3.5V output voltages and is offered 
in 3 pin TO-92 and SOT-89. The SPX116 is a direct replacement for the 
TK116 and the AS116. 



applications 

Battery Powered Systems 

Cordless Telephones 

Radio Control Systems 

I Portable/ Palm Top / Notebook 
Computers 

Portable Consumer Equipment 
I Portable Instrumentation 
I Pager 

Low Voltage Systems 

Cellular Phone 



typical application circuit 



1|iF 




;=k 4.7[iF 



ordering information - 




n pricing and availability on a 1 




Part Number 


Accuracy 


Output Voltage 


Packages 


SPX116M1-3.3 


3% 


3.3V 


3 Pin SOT-89 


SPX116M1-3.5 


3% 


3.5V 


3 Pin SOT-89 


SPX116N-3.3 


3% 


3.3V 


3 Pin TO-92 


SPX116N-3.5 


3% 


3.5V 


3 Pin TO-92 
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SPX116 



SOT-89 (Ml) TO-92 (N) 




u u u 

1 2 3 
v in GND v oirr 

Front View 



1 2 3 

u u u 



' v., 



V i>r v 'n 

Bottom View 



P-110 



600mA Low Dropout Positive Linear Regulator 



Guaranteed 600mA Output 

Three Terminal Adjustable or 
Fixed 2.5V, 3V and 3.3V 

1% Output Accuracy 

Low Quiescent Current 

Low Dropout Voltage of 1.1V at 
Full Load 

0.2% Line and 0.3% Load 
Regulation 

Voltage Temperature Stability 
0.05% 

Overcurrent and Thermal 
Protection 

Available Packages: SOT-223. 
TO-252, TO-220, and TO-263 



SCSI-II Active Terminator 

Portable/ Palm Top / Notebook 
Computers 

Battery Chargers 

Disk Drives 

Portable Consumer Equipment 
Portable Instrumentation 
SNIPS Post-Regulator 



The SPX1202 is a low power positive-voltage regulator designed to 
satisfy moderate power requirements with a cost effective, small foot- 
print solution. This device is an excellent choice for use in battery- 
powered applications and portable computers. The SPX1202 features 
very low quiescent current and a low dropout voltage of 1.1V at a full 
load. As output current decreases, quiescent current flows into the 
load, increasing efficiency. SPX1202 is available in adjustable or fixed 
2.5V, 3V and 3.3V output voltages. 

The SPX1202 is offered in several 3-pin surface mount packages: SOT- 
223, TO-252, TO-220 and T0-263. An output capacitor of 10uF pro- 
vides unconditional stability while a smaller 2.2uF capacitor is suffi- 
cient for most applications. 



typical application circuits 

600mA Current Source 



, N o . ■ 

4.7 (l F ±|_C, 



'OUT : 




V|N » 




■OVqut 



Vhef(1+R 2 /R,)+I adj R 2 
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SPX1202 
packages 



(M3) 



1 2 3 

1T¥ 



ADJ/GND v 0UT V IN 




ADJ/GND V out V |N 



Front View 




ADJ/GND w V 

OUT v II 



TO-263-3 (T) 




ADJ/GND v V 

OUT v IN 

Top View 



Front View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1202U 


1% 


Adj 


3 lead TO-220 


SPX1202U-2.5 


1% 


2.5V 


3 lead TO-220 


SPX1202U-3.0 


1% 


3.0V 


3 lead TO-220 


SPX1202U-3.3 


1% 


3.3V 


3 lead TO-220 


SPX1202T 


1% 


Adj 


3 lead TO-263 


SPX1202T-2.5 


1% 


2.5V 


3 lead TO-263 


SPX1202T-3.0 


1% 


3.0V 


3 lead TO-263 


SPX1202T-3.3 


1% 


3.3V 


3 lead TO-263 


SPX1202M3 


1% 


Adj 


3 lead SOT-223 


SPX1202M3-2.5 


1% 


2.5V 


3 lead SOT-223 


SPX1202M3-3.0 


1% 


3.0V 


3 lead SOT-223 


SPX1202M3-3.3 


1% 


3.3V 


3 lead SOT-223 


SPX1202R 


1% 


Adj 


3 lead TO-252 


SPX1202R-2.5 


1% 


2.5V 


3 lead TO-252 


SPX1202R-3.0 


1% 


3.0V 


3 lead TO-252 


SPX1202R-3.3 


1% 


3.3V 


3 lead TO-252 



SPX1431 



Precision 2.5V Adjustable Shunt Regulator 



Wide Operating Current: 
1mA to 150mA 

Trimmed 2.5V Bandgap 
Reference to 0.4% 

Extended Temperature Range: 
-55°C to 125°C 
I Low Temperature Coefficient: 
30 ppm/°C 

Offered in TO-92, SOIC, 
SOT-89, SOT-23-5 

Improved Replacement in 
Performance for LT1431 

applications 

Battery Operated Equipment 
Adjustable Supplies 
Switching Power Supplies 
Error Amplifiers 
Single Supply Amplifier 
Monitors / VCR / TV 
Personal Computers 



The SPX1431 is a 3-terminal adjustable shunt voltage regulator provid- 
ing a highly accurate bandgap reference. The SPX1431 acts as an 
open-loop error amplifier with a 2.5V temperature compensation refer- 
ence. The SPX1431's thermal stability, wide operating current (150mA) 
and temperature range (-55°C to 125°C) makes it suitable for a variety 
of applications that require a low cost, high performance solution. 
SPX1431 tolerance of 0.4% is proven to be sufficient to overcome all 
of the other errors in the system to virtually eliminate the need for 
trimming in the power supply manufactures' assembly lines and con- 
tributes a significant cost savings. 

The output voltage may be adjusted to any value between V REF and 36 
volts with two external resistors. The SPX1431 is available in TO-92, 
SOIC-8, SOT-89, and SOT-23-5 packages. 





Reference 
(R) O 



Anode (A) 



8-Pin Surface Mount (S) 



CATHODE 
ANODE C 
ANODE 

N/C 



1 — s 

2 7 

3 6 

4 5 



REF 

ANODE 
ANODE 

N/C 



SOT-23-5 (M5) 

REF ANODE 

b a 



SOT-89 (Ml) 



i : 3 

d Id u 

N/C N/C CATHODE 
Top View 



1 2 3 

Trrj-LT 

REF CATHODE 
ANODE 

Top View 



TO-92 (N) 




Top View 
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SPX1431 
typical application circuits 




R1 

Shunt Regulator V 0UT = |1 + — V REF 
R2' 



V|N 



-R2 



f r> 




V 







SPX1431 



T 



Constant Current Sink: l smK 



Vref 
R1 



i 



ISINK 



Q1 



R1 

.0.1% 



ordering information ■ 


Please consult the factory 


'or pricing and availability on a 




Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1431M5 


0.4% 


2.500V 


5-Pin SOT-23 


SPX1431M1 


0.4% 


2.500V 


3-Pin SOT-89 


SPX1431S 


0.4% 


2.500V 


8-Pin S0IC 


SPX1431N 


0.4% 


2.500V 


3-Pin TO-92 
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300mA Low Drop Out Voltage Regulator 



Guaranteed 300mA Output 
Current 

* 3.3V, 5.0V Fixed Output 
Voltages at 300mA 

» 1% Output Accuracy 

Very Low Quiescent Current 

Low Dropout Voltage: 420mV 
at 300mA output current 

Extremely Tight Load and Line 
Regulation 

■ Very Low Temperature 
Coefficient 

Current and Thermal Limiting 

■ SOT-223, TO-252, TO-220, 
TO-263 Package Options 

Equivalent replacement for 
LT1521 

applications 

Battery Powered Systems 

Cordless Telephones 

Radio Control Systems 

Portable/Palm Top/Notebook 
Computers 

Portable Consumer Equipment 
Portable Instrumentation 

■ Automotive Electronics 

■ SNIPS Post-Regulator 
Voltage Reference 
Bar Code Scanners 



The SPX1521 is a low power voltage regulator that is an excellent 
choice for use in battery-powered applications such as cordless tele- 
phones, radio control systems, and portable computers. The SPX1521 
has very low quiescent current and a very low dropout voltage (420mV 
at 300mA typ). This includes a initial tolerance of 1% max and very 
low output temperature coefficient, making the SPX1521 a good low- 
power voltage reference. 



Fixed +5V 

+V| N 



+V| N 

VfJUT 

GND 






;10(iF 









O* v 0UT = 5V 
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SPX1521 



TO-252 (R) TO-220-3 (U) TO-263-3 (T) 



1 2 3 

v in GND v oi 
Top View 



O 



TYT 



V, N GND V 0I 
Top View 




V, N GND V wrr 
Front View 




Top View 



a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1521M3-3.3 

SPX1521M3-5.0 

SPX1521R-3.3 

SPX1521R-5.0 

SPX1521U-3.3 

SPX1521U-5.0 

SPX1521T-3.3 

SPX1521T-5.0 


1% 
1% 
1% 
1% 
1% 
1% 
1% 
1% 


3.3V 
5.0V 
3.3V 
5.0V 
3.3V 
5.0V 
3.3V 
5.0V 


3 Pin SOT-223 
3 Pin SOT-223 
3 Pin TO-252 
3 Pin TO-252 
3 Pin TO-220 
3 Pin TO-220 
3 Pin TO-263 
3 Pin TO-263 
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SPX1580 



7 A Ultra Low 




Guaranteed 7A Output Current 

Fixed Output Voltages of 2.5V 
and 3.3V 

Adjustable Output Down to 
1.2V from ATX Power Supply 

2% Output Accuracy 

640mV Dropout Voltage at 7A 

Extremely Tight Voltage and 
Line Regulation 

Standard 5-Terminal Low Cost 
TO-220 and TO-263 

Replacement for Industry 
Standard LT1580 

applications 

3.3V to 2.8V ATX Power 
Supplies 

3.3V to 2.9V for Portable 
Pentium 8 Processor 

5V to 3.3V VRM Supply 

High Efficiency "Green" 
Computer Systems 



The SPX1580 is a 7A low dropout regulator with extremely low 
dropout voltage. The adjustable version requires only two external 
resistors to set the output voltage. The fixed version has a preset out- 
put of 2.5V or 3.3V and does not require any external resistors. The 
SPX1580 features a low dropout of 640mV (typ.) and offers fast tran- 
sient response. This device is suitable for Pentium® processor applica- 
tions requiring 2.8V or 2.5V from 3.3V ATX power supplies, where a 
low current input voltage 1 V greater than the output voltage is needed. 
With an external sense pin, the load regulation is less than 1mV. This 
device is an excellent choice for the use in powering low voltage 
microprocessors that require a lower dropout, fast transient response 
to regulate from 3.3V and 5V supplies. The SPX1580 is also an excel- 
lent choice as a post regulator for switching supplies applications as it 
offers protection against over-current faults, reversed input polarity, 
over temperature operation and positive and negative transient voltage. 

The SPX1580 is offered in industry standard 5 pin TO-220 and TO-263 
packages. 





Adjustable Regulator 



3.3V 

V IN O 

_L ci 

5V y 330 M F 



SPX1580 



SENSE 



ADJ 




-L- C3 

.033uF 



I 



R2 

124£2 



(1) V CTBL needed when V lB < 5V. 

(2) V 0UI =V BEF (1 + R2/ R1) + l ADJ R2. 

(3) V BEF is measured a 
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SPX1580 



3.3V 

V, N o- 

5V 




C1 

330uF 



"CTRL 



VOUT 



C2 



GND 







2.5V 




C4 



T 2X330,F 




TO-263-5 (T) 



TO-220-5 (U) 




1. SENSE 

2. ADJ or FIXED 
3 V 

J- OUT 

4. V 

CTRL 

5. V m 



Top View 




Front View 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1580U5 


2% 


Adj. 


5 Pin TO-220 


SPX1580U5-2.5 


2% 


2.5V 


5 Pin TO-220 


SPX1580U5-3.3 


2% 


3.3V 


5 Pin TO-220 


SPX1580T5 


2% 


Adj. 


5 Pin TO-263 


SPX1580T5-2.5 


2% 


2.5V 


5 Pin TO-263 


SPX1580T5-3.3 


2% 


3.3V 


5 Pin TO-263 
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5A Ultra Low Dropout, 
Adjustable and Fixed Voltage Regulator 



IcdlUicb 



Guaranteed 5A Output Current 

Adjustable Output Down to 
1.2V from ATX Power Supply 

iges of 2.5V 



Fixed Output V 
and 3.3V 

2% Output Accuracy 

li 560mV Dropout Voltage at 5A 

Extremely Tight Voltage and 
Line Regulation 

il Standard 5-Terminal Low Cost 
TO-220 and TO-263 

Replacement for Industry 
Standard LT1581 

applications 

3.3V to 2.8V ATX Power 
Supplies 

3.3V to 2.9V for Portable 
PENTIUM® Processor 

II 5V to 3.3V VRM Supply 

§ High Efficiency "Green" 
Computer Systems 



The SPX1581 is a 5A low dropout regulator with 560mV low dropout 
voltage. The adjustable version requires only two external resistors to 
set the output voltage. The fixed version has a preset output of 2.5V 
or 3.3V and does not require any external resistors. The SPX1580 fea- 
tures a low dropout of 560mV (typ.) and offers fast transient response. 
This device is suitable for Pentium® processor applications requiring 
2.8V or 2.5V from 3.3V ATX power supplies, where a low current input 
voltage 1V greater than the output voltage is needed. With an external 
sense pin the load regulation is less than 1mV. This device is an excel- 
lent choice for the use in powering low voltage microprocessors that 
require a lower dropout, fast transient response to regulate from 3.3V 
and 5V supplies. The SPX1581 is also an excellent choice as a post 
regulator for switching supplies applications as it offers protection 
against over-current faults, reversed input polarity, over temperature 
operation and positive and negative transient voltage. 

The SPX1581 is offered in industry standard 5 pin TO-220 and TO-263 
packages. 




lit - adjustable regi 



Adjustable Regulator 




needed when V, 

(2) V 0UT =V REF (HR2/R1) + I ADJ R2. 

(3) V BEF is measured across adjust to sense. 
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SPX1581 
typical application circuit - fixed regulator 



Typical Fixed Regulator 



3.3V 

V, N o- 



5V 

VCTRL °~ 




C1 

-p 330|iF 



SPX1581 



C2 

—p 10^F 



VOUT 



SENSE 



GND 



(1) Vctrl is needed when V, N <5V. 



2.5V 
V„ur 



_ C4 
-p 2 X 330VF 



TO-263-5 (T) 



TO-220-5 (U) 




1. SENSE 

2. ADJ or FIXED 
3 V 

* OUT 

4. V 

CTRL 

5. V„, 



Top View 




2. ADJ or FIXED 

3 V 

' OUT 

4 V 

* CTRL 

5.V„ 



Front View 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1581U5 


2% 


Adj. 


5 Pin TO-220 


SPX1581U5-2.5 


2% 


2.5V 


5 Pin TO-220 


SPX1581U5-3.3 


2% 


3.3V 


5 Pin TO-220 


SPX1581T5 


2% 


Adj. 


5 Pin TO-263 


SPX1581T5-2.5 


2% 


2.5V 


5 Pin TO-263 


SPX1581T5-3.3 


2% 


3.3V 


5 Pin TO-263 



3A Ultra Low Dropout, 
Adjustable and Fixed Voltage Regulator 



features 

Guaranteed 3A Output Current 

Adjustable Output Down to 
1.2V from ATX Power Supply 

I Fixed Output Voltages of 2.5V 
and 3.3V 

i 2% Output Accuracy 

560mV Dropout Voltage at 3A 

Extremely Tight Voltage and 
Line Regulation 

Standard 5-Terminal Low Cost 
TO-220 and TO-263 

Replacement for Industry 
Standard LT1582 



3.3V to 2.8V ATX Power 
Supplies 

3.3V to 2.9V for Portable 
Pentium® Processor 

5V to 3.3V VRM Supply 

High Efficiency "Green" 
Computer Systems 



description 

The SPX1582 is a 3A Low Dropout Regulator with 560mV low dropout 
voltage. The adjustable version requires only two external resistors to 
set the output voltage. The fixed version has a preset output of 2.5V 
or 3.3V and does not require any external resistors. The SPX1582 fea- 
tures a low dropout of 560mV (typ.) and offers fast transient response. 
This device is suitable for Pentium® processor applications requiring 
2.8V or 2.5V from 3.3V ATX power supplies, where a low current input 
voltage 1V greater than the output voltage is needed. With an external 
sense pin the load regulation is less than 1mV. This device is an excel- 
lent choice for the use in powering low voltage microprocessors that 
require a lower dropout, fast transient response to regulate from 3.3V 
and 5V supplies. The SPX1582 is also an excellent choice as a post 
regulator for switching supplies applications as it offers protection 
against over-current faults, reversed input polarity, over temperature 
operation and positive and negative transient voltage. 

The SPX1582 is offered in industry standard 5 pin TO-220 and 
TO-263 packages. 



3l application circuit 





(2) V w .V^TttrRtl+l^lfc 

(3) V REF is measured across adjust to 
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SPX1582 
typical application circuit 



Typical Fixed Regulator 



3.3V 



5V 



C1 

-r- 330 M F 



SPX1582 



C2 

—r- 10(iF 



SENSE 



GND 



(1) Vctrl is needed when V iN <5V. 



2.5V 



_ C4 
-p 2 X 330nF 



'. ° 



TO-263-5 (T) 



1 2 3 4 5 



Top View 



TO-220-5 (U) 



1. SENSE 

2. ADJ or FIXED 
3. 

4. V c 

5. V, 



IN 




1. SENSE 

2. ADJ or FIXED 

* OUT 

4 V 

* T CTRL 

5-v M 



Front View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1582U5 


2% 


Adj. 


5 Pin TO-220 


SPX1582U5-2.5 


2% 


2.5V 


5 Pin TO-220 


SPX1582U5-3.3 


2% 


3.3V 


5 Pin TO-220 


SPX1582T5 


2% 


Adj. 


5 Pin TO-263 


SPX1582T5-2.5 


2% 


2.5V 


5 Pin TO-263 


SPX1582T5-3.3 


2% 


3.3V 


5 Pin TO-263 
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1.5A Ultra Low Dropout, 
Adjustable and Fixed Voltage Regulator 



features 

Guaranteed 1.5A Output 
Current 

Adjustable Output Down to 
1.2V from ATX Power Supply 

I Fixed Output Voltages of 2.5V 
and 3.3V 

2% Output Accuracy 

560mV Dropout Voltage at 
1.5A 

Extremely Tight Voltage and 
Line Regulation 

Standard 5-Terminal Low Cost 
TO-220 and TO-263 

Replacement for Industry 
Standard LT1583 

applications 

3.3V to 2.8V ATX Power 
Supplies 

I 3.3V to 2.9V for Portable 
Pentium® Processor 
5V to 3.3V VRM Supply 

I High Efficiency "Green" 
Computer Systems 



description 

The SPX1583 is a 1 .5A low dropout regulator with 560mV low dropout 
voltage. The adjustable version requires only two external resistors to 
set the output voltage. The fixed version has a preset output of 2.5V or 
3.3V and does not require any external resistors. The SPX1583 fea- 
tures a low dropout of 560mV (typ.) and offers fast transient response. 
This device is suitable for Pentium® processor applications requiring 
2.8V or 2.5V from 3.3V ATX power supplies, where a low current input 
voltage 1V greater than the output voltage is needed. With an external 
sense pin the load regulation is less than 1mV. This device is an excel- 
lent choice for the use in powering low voltage microprocessors that 
require a lower dropout, fast transient response to regulate from 3.3V 
and 5V supplies. The SPX1583 is also an excellent choice as a post 
regulator for switching supplies applications as it offers protection 
against over-current faults, reversed input polarity, over temperature 
operation and positive and negative transient voltage. 

The SPX1583 is offered in industry standard 5 pin TO-220 and 
TO-263 packages. 



3.3V 

V 1M t 



T 



5V 

V™°- 



C1 

330 ( .F 



C2 



ADJ 




-L- C3 

.033jF 



C4 

-i- 2X330(iF 



R2 

124Q 



(1) V cm needed when V, N < 5V. 

(2) V 0UT ^(WRZ/Rll + I^ftt. 

(3) V BEF is measured across adjust to sense. 
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SPX1583 
typical application circuit 



Typical Fixed Regulator 



3.3V 

V,N O- 



5V 

VCTRL °" 



_L ci 

-i- 330.1F 



SPX1583 



C2 

-r- 10(1? 



SENSE 



GND 







(1) Vctrl is needed when V, N <5V. 



2.5V 



C4 

2 X 330(iF 



* 



packages 

TO-263-5 (T) TO-220-5 (U) 




1. SENSE 

2. ADJ or FIXED 

3 V 

* OUT 

4. V 

CTRL 

5. V ra 



Top View 




1. SENSE 

2. ADJ or FIXED 
3 V 

" OUT 

4. V 

' CTRL 

5. V„, 



Front View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1583U5 


2% 


Adj. 


5 Pin TO-220 


SPX1583U5-2.5 


2% 


2.5V 


5 Pin TO-220 


SPX1583U5-3.3 


2% 


3.3V 


5 Pin TO-220 


SPX1583T5 


2% 


Adj. 


5 Pin TO-263 


SPX1583T5-2.5 


2% 


2.5V 


5 Pin TO-263 


SPX1583T5-3.3 


2% 


3.3V 


5 Pin TO-263 
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8.0A Low Dropout, 
Adjustable and Fixed Output Voltage Regulator 

features 

Guaranteed 8A Output Current 

Adjustable Output Down To 
1.2V 

Fixed Output Voltages 3.3V 
and 5.0V 

I 1% and 2% Accuracy 

Low Dropout Voltage 1 .1 V typ. 

Extremely Tight Load and Line 
Regulation 

Current and Thermal Limiting 

Standard 3-Terminal Low Cost 
TO-220 package 

Similar To Industry Standard 
LT1083/LT1584 



description 

The SPX1584 low power, low dropout 8.0A linear regulator is available 
in either an adjustable or fixed output voltages. The adjustable version 
only requires 2 external resistors to set the output voltage. This device 
is an excellent choice for use in powering low voltage microprocessors 
that require a low dropout, and a fast transient response or as a post 
regulator for switching supply applications. The SPX1584 has a maxi- 
mum low dropout of 1.2V under full load conditions. 

The SPX1584 offers over current limit and protection against over-cur- 
rent faults, reversed input polarity, reversed load insertion, and positive 
and negative voltage transients. It is available in an industry standard 
3-pin TO-220 package. 



Powering Intel Pentium® 
Processor from +5V Supplies 

PowerPC Supplies 

SMPS Post-Regulator 

High Efficiency "Green" 
Computer Systems 

High Efficiency Linear Power 



Portable Instrumentation 
Constant Current Regulators 
Adjustable Power Supplies 
Battery Charger 




Basic Adjustable Regulator 
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SPX1584 




TO-220-3 (U) 




ADJ/GND V QUT V, N 



•jr , -.. iH ; i - it in 

•I option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1584AU 


1% 


Adj. 


3 Pin TO-220 


SPX1584AU-3.3 


1% 


3.3V 


3 Pin TO-220 


SPX1584AU-5.0 


1% 


5.0V 


3 Pin TO-220 


SPX1584U 


2% 


Adj. 


3 Pin TO-220 


SPX1584U-3.3 


2% 


3.3V 


3 Pin TO-220 


SPX1584U-5.0 

1 1 


2% 


5.0V 


3 Pin TO-220 
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SPX1585 



5.0A Low Dropout, 
Adjustable and Fixed Output Voltage Regulator 




Guaranteed 5A Output Current 

Adjustable Output Down To 
1.2V 

Fixed Output Voltages 2.5V, 
3.3V, 5.0V 

1% and 2% Output Accuracy 

Low Dropout Voltage 1.1V typ. 

Extremely Tight Load and Line 
Regulation 

a Current and Thermal Limiting 

Standard 3-Terminal Low Cost 
TO-220 and TO-263 packages 

Similar To Industry Standard 
LT1085/LT1585 

applications 

Powering VGA and Sound Card 

PowerPC Supplies 

■ SMPS Post-Regulator 

High Efficiency "Green" 
Computer Systems 

High Efficiency Linear Power 



Portable Instrumentation 
m Constant Current Regulators 
11 Adjustable Power Supplies 

Battery Charger 



The SPX1585 low power, low dropout 5. OA linear regulator is available 
in either an adjustable or fixed output voltages. The adjustable version 
only requires 2 external resistors to set the output voltage. This device 
is an excellent choice for use in powering low voltage microprocessors 
that require a lower dropout, faster transient response or as a post 
regulator for switching supply applications. The SPX1585 has a maxi- 
mum dropout of 1 .2V under full load. 

The SPX1585 features over current limit and protection against over- 
current faults, reversed input polarity, reversed load insertion, and pos- 
itive and negative voltage transients. 

The SPX1585 is offered in industry standard 3-pin TO-220 and TO-263 
packages. 




Basic Fixed Regulator 




3.3V 



Basic Adjustable Regulator 



VoutO 




V out = V( 1 + [ VR,) + I»d/ R 
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SPX1585 



l 2 3 



ADJ/GND V om V„ 
Top View 



ADJ/GND V „ T V, s 
Front View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1585AU 


1% 


Adj. 


3 Pin TO-220 




SPX1585AU-2.5 


1% 


2.5V 


3 Pin TO-220 




SPX1585AU-3.3 


1% 


3.3V 


3 Pin TO-220 




SPX1585AU-5.0 


1% 


5.0V 


3 Pin TO-220 




SPX1585AT 


1% 


Adj. 


3 Pin TO-263 




SPX1585AT-2.5 


1% 


2.5V 


3 Pin TO-263 




SPX1585AT-3.3 


1% 


3.3V 


3 Pin TO-263 




SPX1585AT-5.0 


1% 


5.0V 


3 Pin TO-263 




SPX1585U 


2% 


Adj. 


3 Pin TO-220 




SPX1585U-2.5 


2% 


2.5V 


3 Pin TO-220 




SPX1585U-3.3 


2% 


3.3V 


3 Pin TO-220 




SPX1585U-5.0 


2% 


5.0V 


3 Pin TO-220 




SPX1585T 


2% 


Adj. 


3 Pin TO-263 




SPX1585T-2.5 


2% 


2.5V 


3 Pin TO-263 




SPX1585T-3.3 


2% 


3.3V 


3 Pin TO-263 




SPX1585T-5.0 


2% 


5.0V 


3 Pin TO-263 
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SPX1587 



3.0A Low Dropout, 
Adjustable and Fixed Output Voltage Regulator 



features description 

Guaranteed 3A Output Current The SPX1587 low power, low dropout 3.0A linear regulator is available 

in either an adjustable or fixed output voltage. It requires only 2 exter- 



Adjustable Output Down to 
1.2V 

Fixed Output Voltages 2.5V, 
3.3V and 5.0V 

1% and 2% Output Accuracy 

Low Dropout Voltage 1.1V typ. 

Extremely Tight Load and Line 
Regulation 

Current and Thermal Limiting 

Standard 3-Terminal Low Cost 
TO-252, TO-220 and TO-263 



Similar To Industry Standard 
LT1085/LT1585 

applications 

Powering VGA and Sound Card 

PowerPC Supplies 

SNIPS Post-Regulator 

High Efficiency "Green" 
Computer Systems 

■ High Efficiency Linear Power 
Supplies 

Portable Instrumentation 

■ Constant Current Regulators 
Adjustable Power Supplies 
Battery Charger 



nal resistors to set the output voltage of the adjustable version. This 
device is an excellent choice for use in powering low voltage micro- 
processor that require a lower dropout, faster transient response to 
regulate from +2.5V to 3.8V supplies or as a post regulator for switch- 
ing supplies applications. The SPX1587 features a low dropout of 1.2V 
(max). 

The SPX1587 offers over current limit and protection against over-cur- 
rent faults, reversed input polarity, reversed load insertion, and positive 
and negative voltage transients. The SPX1587 is offered in industry 
standard 3-pin TO-252, TO-220 and TO-263 packages. 



Basic Fixed Regulator 





v outO 



v out = v ref *(i + r 2 /r,) + i ad ;r 
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SPX1587 
packages 



TO-263-3 (T) 




ADJ/GND V om . V, N 



Top View 



TO-220-3 (U) 




ADJ/GND V r 



V 

IN 



Front View 



TO-252 (R) 




ADJ/GND V QUT V IN 
Front View 




Part Number 


Accuracy 


Output Voltage 


Packages 


SPX1587AR 


1% 


Adj. 


3 Pin TO-252 


SPX1587AR-3.3 


1% 


3.3V 


3 Pin TO-252 


SPX1587AR-5.0 


1% 


5.0V 


3 Pin TO-252 


SPX1587AU 


1% 


Adj. 


3 Pin TO-220 


SPX1587AU-3.3 


1% 


3.3V 


3 Pin TO-220 


SPX1587AU-5.0 


1% 


5.0V 


3 Pin TO-220 


SPX1587AT 


1% 


Adj. 


3 Pin TO-263 


SPX1587AT-3.3 


1% 


3.3V 


3 Pin TO-263 


SPX1587AT-5.0 


1% 


5.0V 


3 Pin TO-263 


SPX1587R 


2% 


Adj. 


3 Pin TO-252 


SPX1587R-3.3 


2% 


3.3V 


3 Pin TO-252 


SPX1587R-5.0 


2% 


5.0V 


3 Pin TO-252 


SPX1587U 


2% 


Adj. 


3 Pin TO-220 


SPX1587U-3.3 


2% 


3.3V 


3 Pin TO-220 


SPX1587U-5.0 


2% 


5.0V 


3 Pin TO-220 


SPX1587T 


2% 


Adj. 


3 Pin TO-263 


SPX1587T-3.3 


2% 


3.3V 


3 Pin TO-263 


SPX1587T-5.0 


2% 


5.0V 


3 Pin TO-263 
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Precision 2.5V Adjustable Shunt 



features 

Wide Operating Current: 
1mA to 100mA 

Trimmed 2.5V Bandgap to 
0.5% and 1% Accuracy 

Extended Temperature Range: 
0°Cto105°C 

Low Temperature Coefficient: 
30 ppm/°C 

Low Noise Output 

Offered in SOT 23-3 

Replacement for TL431, 
AS2431 



Battery Operated Equipment 
Adjustable Supplies 
Switching Power Supplies 
Error Amplifiers 
Single Supply Amplifier 
Monitors / VCR / TV 
Personal Computers 



description 

The SPX2431 is a 3-terminal adjustable shunt voltage regulator pro- 
viding a highly accurate bandgap reference. The SPX2431 acts as an 
open-loop error amplifier with a 2.5V temperature compensation ref- 
erence. The SPX2431's thermal stability, wide operating current 
(100mA) and temperature range (0°C to 105°C) make it suitable for a 
variety of applications that require a low cost, high performance solu- 
tion. SPX2431 A tolerance of 0.5% is proven to be sufficient to over- 
come all of the other errors in the system to virtually eliminate the 
need for trimming in the power supply manufacturer's assembly lines 
and contribute a significant cost savings. The output voltage may be 
adjusted to any value between V REF and 20 volts with two external 
resistors. In the standard shunt configuration, the combination of a 
low temperature coefficient, sharp turn on characteristics, low output 
impedance, and programmable output voltage makes this precision 
reference an excellent error amplifier. The SPX2431 is available in a 
SOT-23-3 package. 



Cathode (K) 



Reference 
(R) O 




e(A) 



SPX2431 



irage tempera 



• V 



ppra % 

-i 0-, 



5000 



0.5 



mV 






1 I I I I I 



15 30 45 60 75 90 105 
0.07 mV/°C 



► 0.003 %/°C 



27 ppm/°C 



i TC in mV/°C 



TC in %/°C 



AV REF (mV) 
AT, 

W 



( ^ \ x 100 



AT A 



. TC in ppm/°C = — ^ 



I AV REF at25°C I 



10 s 



AT A 



SOT-23-3 (M) 

ANODE 

B 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX2431AM 
SPX2431M 


0.5% 
1.0% 


2.500V 
2.500V 


3-Pin SOT-23 
3-Pin SOT-23 
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Shunt Regulator 



features 



■ 


Wide Operating Current - 




160uA to 100mA 


t 


Trimmed Bandgap to 0.5% and 




1% 


m 


Extended Temperature Range - 




0°Cto105°C 


m 


Low Temperature Coefficient - 




30 ppm/°C 




Low Cost Solution 


m 


Offered in TO-92, SOIC, 




SOT-23-3 


■ 


Replacement for TL431, 




AS2431L 



applications 

Battery Operated Equipment 
Adjustable Supplies 
Switching Power Supplies 
m Error Amplifiers 

Single Supply Amplifier 
Monitors / VCR / TV 
Personal Computers 



description 

The SPX2431L is a 3-terminal adjustable shunt voltage regulator pro- 
viding a highly accurate bandgap reference (0.5%) and extremely low 
operating current (100uA). The SPX2431L acts as an open-loop error 
amplifier with a 2.5V temperature compensated reference. The 
SPX2431L's thermal stability, wide operating current (100mA) and 
temperature range (0°C to 105°C) makes it suitable for a variety of 
applications. SPX2431LA tolerance of 0.5% is proven to be sufficient 
to overcome all of the other errors in the system to virtually eliminate 
the need for trimming in the power supply manufacturer's assembly 
lines and contributes a significant cost savings. 

In the standard shunt configuration, the combination of a low tempera- 
ture coefficient, sharp turn on characteristics, low output impedance, 
and programmable output voltage makes this precision reference an 
excellent error amplifier. The SPX2431 L is available in TO-92, SOIC-8, 
and SOT-23-3 packages. 



typical application circuits 

V IN R3 



R1 

Shunt Regulator V 0U t = |1 + — I Vref 
R2 I 



R1 

0.1% 

Vref 



R2 
0.1% 



O- 



VlN 
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Vref 
" R1 

SPX2431L^ 
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SPX2431L 



Reference 
(R) O- 



Cathode (K) 




Anode (A) 



CATHODE 



8-Pin Surface Mount (S) 



ANODE C 2 



ANODE 



N/C C 4 



8 



REF 

□ ANODE 
ANODE 

□ N/C 



Top View 



SOT-23-3 (M) 

ANODE 

B 



~H B" 

REF CATHODE 
Top View 



TO-92 (N) 




ANODE 



Bottom View 



CATHODE 



Ordering information - Please consult the factory for pricing and availabi 



Part Number 


Accuracy 


Output Voltaqe 


Packages 


SPX2431 LAM 


0.5% 


2.503V 


3-Pin SOT-23 


SPX2431LAS 


0.5% 


2.503V 


8-Pin SOIC 


SPX2431LAN 


0.5% 


2.503V 


3-Pin TO-92 


SPX2431LM 


1.0% 


2.495V 


3-Pin SOT-23 


SPX2431LS 


1.0% 


2.495V 


8-Pin SOIC 


SPX2431LN 


1.0% 


2.495V 


3-Pin TO-92 
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300mA, Low-Dropout Voltage Regulator 



— „ - „ ,. 



features 

Guaranteed 300mA Output 
Current 

I Low Dropout Voltage of 300mV 
at 300mA 

I 3.3V and 3.5V fixed output 
options 

2% Output Accuracy 

Internal Thermal Overload 
Protection 

Short Circuit Protection 

SOT-223, SOT-89-3 Package 
Options 



description 

The SPX2808 is a low power voltage regulator that meets the require- 
ments of battery-powered applications such as cordless telephones, 
radio control systems, and portable computers. The SPX2808 has a 
very low quiescent current (1uA) and very low dropout voltage (typ. 
100mV at light load and 400mV at 200mA). The SPX2808 is offered in 
a 3-pin SOT-89 and SOT-223. 




CD-ROM 
?i Scanner 

Radio Control Systems 

Portable Instrumentation 
•I Cordless Telephones 

USB 

Toys 




Ref.BYP 
(Opt.) 

Top View 



OUT 



I 



0.01 m-F 
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SPX2808 



SOT-89 (Ml) 



SOT-223 (M3) 



u u u 

Vin GND v out 
Top View 



1 2 3 



V m GND v oin 



Front View 




Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SP2808AM1-3.3 


2% 


3.3V 


3 pin SOT-89 


SP2808AM1-3.5 


2% 


3.5V 


3 pin SOT-89 


SP2808M1-3.3 


3% 


3.3V 


3 pin SOT-89 


SP2808M 1-3.5 


3% 


3.5V 


3 pin SOT-89 


SP2808AM3-3.3 


2% 


3.3V 


3 pin SOT-223 


SP2808AM3-3.5 


2% 


3.5V 


3 pin SOT-223 


SP2808M3-3.3 


3% 


3.3V 


3 pin SOT-223 


SP2808M3-3.5 


3% 


3.5V 


3 pin SOT-223 
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SPX2810 



1 A Low Dropout Voltage 

or Fixed Output 



■ 



Guaranteed 1A Output Current 

Adjustable Output Down to 
1.2V 

Fixed Output Voltages 2.5V, 
3.0V, 3.3V 

1% and 2% Output Accuracy 

Low Dropout Voltage 1.1V typ. 

Extremely Tight Load and Line 
Regulation 

i Current and Thermal Limiting 

Standard 3-Terminal Low Cost 
TO-220, TO-263, TO-252 and 
SOT-223 

applications 

SCSI-1! Active Terminator 
Portable Palmtop/Notebook 
Computers 

SKIPS Post-Regulator 
Disk Drives 

Portable Consumer Equipment 
Portable Instrumentation 



ription 

The SPX2810 is a low power, positive voltage regulator designed to 
supply up to 1A of output current. This device is an excellent choice 
for use in battery-powered applications and portable computers that 
require low dropout, fast transient responses. The SPX2810 features 
very low quiescent current and a very low dropout voltage of 1.2V at 
full load. This device is available with either an adjustable or a fixed 
2.5V, 3.0V, or 3.3V output voltage. 

The SPX2810 is offered in industry standard 3-pin SOT-223, TO-220, 
TO-252 and TO-263 surface mount packages. An output capacitor of 
10uF or larger, as required by most high current regulators, assures 
output stability. 
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SPX2810 
packages 



SOT-223 (M3) 



(R) 




Top View 



WY 



TO-220-3 (U) 



TO-263-3 (T) 



mmm v m »„ 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 










SP2810AM3 


1% 


Adj. 


3 Pin SOT-223 


SP2810AM3-2.5 


1% 


2.5V 


3 Pin SOT-223 


SP2810AM3-3.0 


1% 


3.0V 


3 Pin SOT-223 


SP2810AM3-3.3 


1% 


3.3V 


3 Pin SOT-223 


SP2810AR 


1% 


Adj. 


3 Pin TO-252 


SP2810AR-2.5 


1% 


2.5V 


3 Pin TO-252 


SP2810AR-3.0 


1% 


3.0V 


3 Pin TO-252 


SP2810AR-3.3 


1% 


3.3V 


3 Pin TO-252 


SP2810AU 


1% 


Adj. 


3 Pin TO-220 


SP2810AU-2.5 


1% 


2.5V 


3 Pin TO-220 


SP2810AU-3.0 


1% 


3.0V 


3 Pin TO-220 


SP2810AU-3.3 


1% 


3.3V 


3 Pin TO-220 


SP2810AT 


1% 


Adj. 


3 Pin TO-263 


SP2810AT-2.5 


1% 


2.5V 


3 Pin TO-263 
3 Pin TO-263 
3 Pin TO-263 


SP2810AT-3.0 


1% 


3.0V 


SP2810AT-3.3 


1% 


3.3V 


SP2810M3 


2% 


Adj. 


3 Pin SOT-223 


SP2810M3-2.5 


2% 


2.5V 


3 Pin SOT-223 


SP2810M3-3.0 


2% 


3.0V 


3 Pin SOT-223 


SP2810M3-3.3 


2% 


3.3V 


3 Pin SOT-223 


SP2810R 


2% 


Adj. 


3 Pin TO-252 


SP2810R-2.5 


2% 


2.5V 


3 Pin TO-252 


SP2810R-3.0 


2% 


3.0V 


3 Pin TO-252 


SP2810R-3.3 


2% 


3.3V 


3 Pin TO-252 


SP2810U 


2% 


Adj. 


3 Pin TO-220 


SP2810U-2.5 


2% 


2.5V 


3 Pin TO-220 


SP2810U-3.0 


2% 


3.0V 


3 Pin TO-220 


SP2810U-3.3 


2% 


3.3V 


3 Pin TO-220 


SP2810T 


2% 


Adj. 


3 Pin TO-263 


SP2810T-2.5 


2% 


2.5V 


3 Pin TO-263 


SP2810T-3.0 


2% 


3.0V 


3 Pin TO-263 


SP2810T-3.3 


2% 


3.3V 


3 Pin TO-263 
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1.5A Low Dropout, Adjustable and Fixed Output 



Guaranteed 1.5A Output 
Current 

Adjustable Output Down To 
1.2V 

Fixed Output Voltages 2.5V, 
3.3V, 5.0V 

1% and 2% Output Accuracy 

Low Dropout Voltage 1.1V typ. 

Extremely Tight Load and Line 
Regulation 

Current and Thermal Limiting 

Standard 3-Terminal Low Cost 
TO-220, TO-263 and TO-252 

Similar to Industry Standard 
LT1086/LT1586 



applications 

IS Powering VGA and Sound Card 

II PowerPC Supplies 

SNIPS Post-Regulator 

High Efficiency "Green" 
Computer Systems 

High Efficiency Linear Power 
Supplies 

Portable Instrumentation 



Adjustable Power Supplies 
Battery Charger 



description 

The SPX281 5 is a low power 1 .5A that is available in either an 
adjustable or fixed output voltage version. It requires only 2 external 
resistors to set the output voltage for the adjustable version. This 
device is an excellent choice for use in powering low voltage micro- 
processor that require a lower dropout voltages and faster transient or 
as a post regulator for switching supply applications. The SPX2815 
has a very low quiescent current and a low dropout voltage of 1.2V at 
full load. The SPX2815 features over current limit and protection 
against over-current faults, reversed input polarity, reversed load inser- 
tion, and positive and negative voltage transients. 

The SPX2815 is offered in industry standard 3-pin TO-220, TO-263 
and TO-252 packages. 



typical application circuits 



Basic Fixed Regulator 
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Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Nnmhpr 

lull llUIIIUGI 


Arm ran/ 


Outnut Vnltanp 


Packanps 


SP2815AR 


1% 


Adj. 


3 Pin TO-252 


SP2815AR-2.5 


1% 


2.bv 


3 Pin TO-252 


SP2815AR-3.3 


1% 


3.3V 


3 Pin 10-252 


SP2815AR-5.0 


1% 


5.0V 


3 Pin TO-252 


SP2815AU 


1% 

1 /U 


Adj. 


3 Pin TO-220 

\j i iii i \_/ i— 


SP2815AU-2.5 


1% 


2.5V 


3 Pin TO-220 


SP2815AU-3.3 


1% 


3.3V 


3 Pin TO-220 


SP2815AU-5.0 


1% 


5.0V 


3 Pin TO-220 
3 Pin T0-263 


SP2815AT 


1% 


Adj. 


SP2815AT-2.5 


1% 


2.5V 


3 Pin T0-263 


SP2815AT-3.3 


1% 


3.3V 


3 Pin T0-263 


SP2815AT-5.0 


1% 


5.0V 


3 Pin TO-263 


SP2815R 


1% 


Adj. 


3 Pin TO-252 


SP2815R-2.5 


1% 


2.5V 


3 Pin TO-252 


SP2815R-3.3 


1% 


3.3V 


3 Pin TO-252 


SP2815R-5.0 


1% 


5.0V 
Adj. 


3 Pin TO-252 


SP2815U 


1% 


3 Pin TO-220 


SP2815U-2.5 


1% 


2.5V 


3 Pin TO-220 


SP2815U-3.3 


1% 


3.3V 


3 Pin TO-220 


SP2815U-5.0 


1% 


5.0V 


3 Pin TO-220 


SP2815T 


1% 


Adj. 


3 Pin T0-263 


SP2815T-2.5 


1% 


2.5V 


3 Pin TO-263 


SP2815T-3.3 


1% 


3.3V 


3 Pin TO-263 


SP2815T-5.0 


1% 


5.0V 


3 Pin TO-263 
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SPX291 50/291 51/291 52/291 53 



1.5A Low Dropout Voltage Regulator with Adjustable and 

Fixed Output and Fast Response 



features 

Guaranteed 1.5A Output Current 
1.8V, 2.5V, 3.3V, 5.0V and Adj. 
Output Voltage Options 
Adjustable Output Down to 1 .25V 

■ 1.5% Output Accuracy 

Low Dropout Voltage of 390mV 
at1.5A 

i Extremely Tight Load And Line 
Regulation 

Extremely Fast Transient 
Response 

■ Reverse-Battery and "Load 
Dump" Protection 

Zero Current Shutdown (5 pin) 
Error Flag Signal Output for Out 
of Regulation State (5 pin) 
Standard TO-220 and TO-263 
Packages 

Replacement for Micrel 2915X, 
391 5X 

applications 

■ Powering VGA and Sound Card 

■ LCD Monitors 

■ USB Power Supply 

■ PowerPC Supplies 

SMPS Post-Regulator 

High Efficiency "Green" 
Computer Systems 

■ High Efficiency Linear Power 
Supplies 

Portable Instrumentation 

■ Constant Current Regulators 

■ Adjustable Power Supplies 
Battery Charger 



description 

The SPX291 50/51/52/53 are 1.5A, highly accurate voltage regulators 
with a low drop out voltage of 390mV(typical) at 1.5A. These regula- 
tors are specifically designed for low voltage applications that require a 
low dropout voltage and a fast transient response. They are fully fault 
protected against over-current, reverse battery, and positive and nega- 
tive voltage transients. On-Chip trimming adjusts the reference voltage 
to 1% initial accuracy. Other features in the 5 pin versions include 
Enable and Error Flag . 

The SPX291 50/51/52/53 is offered in 3 and 5-pin TO-220 and TO-263 
packages. For a 3A version, refer to the SPX29300 data sheet. 



Linear Regulator 





SPX29150 



* O V 0! 



Adjustable Output Linear Regulator 



V,nO 




V °"T 
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SPX291 50/291 51/291 52/291 53 



TO-263-3 Package (T) 



V„ GND v olrr 
Front View 
TO-220-3 Package (U) 




TO-263-5 Package (T5) 



2 3 4 5 



SPX29151 

1) ENABLE 

2) INPUT 

3) GND 

4) OUTPUT 

5) FLAG 



SPX29152 

II ENABLE 

2) INPUT 

3) GND 

41 OUTPUT 
51 ADJUST 



Top View 
TO-220-5 Package (U5) 




SPX29153 

1) FLAG 

2) INPUT 

3) GND 

4) OUTPUT 

5) ADJUST 



SPX29153 

1) FLAG 

2) INPUT 

3) GND 

41 OUTPUT 
5) 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX29150U-1.8 


1.5% 


1.8V 


3 lead TO-220 


SPX29150U-2.5 


1 .5% 


2.5V 


3 lead TO-220 


SPX29150U-3.3 




3.3V 


3 lead TO-220 


SPX29150U-5.0 


1.5% 


5.0V 


3 lead TO-220 


SPX29150T-1.8 


1.5% 


1.8V 


3 lead T0-263 


SPX29150T-2.5 


1.5% 


2.5V 


3 lead TO-263 


SPX29150T-3.3 


1.5% 


3.3V 


3 lead TO-263 


SPX29150T-5.0 


1 .5% 


5.0V 


3 lead TO-263 


SPX29151U5-1.8 


1 .5% 


1.8V 


5 lead TO-220 


SPX29151U5-2.5 


1 .5% 


2.5V 


5 lead TO-220 


SPX29151U5-3.3 


1.5% 


3.3V 


5 lead TO-220 


SPX29151U5-5.0 


1.5% 


5.0V 


5 lead TO-220 


SPX29151T5-1.8 


1.5% 


1.8V 


5 lead TO-263 


SPX29151T5-2.5 


1.5% 


2.5V 


5 lead TO-263 


SPX29151T5-3.3 


1.5% 


3.3V 


5 lead TO-263 


SPX29151T5-5.0 


1.5% 


5.0V 


5 lead TO-263 


SPX29152T5 


1.5% 


Adj 


5 lead TO-263 


SPX29152U5 


1.5% 


Adj 


5 lead TO-220 


SPX29153T5 


1.5% 


Adj 


5 lead TO-263 


SPX29153U5 


1 .5% 


Adj 


5 lead TO-220 
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400mA Low Drop Out Voltage Regulator 



Guaranteed 400mA Output 
Current 

1% Output Accuracy 

3.3V, 5.0V Fixed Output 
Voltages at 400mA 

Very Low Quiescent Current 

Low Dropout Voltage 

Extremely Tight Load and Line 



Very Low Temperature 
Coefficient 

Current and Thermal Limiting 

Error Flag Warns of Output 
Dropout 

Logic-Controlled Electronic 
Shutdown 

SOT-223, 8L SOIC, TO-220, 
TO-263 Package Options 

Replacement for MIC2920 



Battery Powered Systems 
Cordless Telephones 
Radio Control Systems 
Portable/Palm Top/Notebook 



Portable Consumer Equipment 
Portable Instrumentation 
Automotive Electronics 
SNIPS Post-Regulator 



description 

The SPX2920 is a low power voltage regulator that is an excellent 
choice for use in battery-powered applications such as cordless tele- 
phones, radio control systems, and portable computers, 
has very low quiescent current (140uA typ.) and a very low dropout 
voltage (375mV at 400mA typ). This includes a initial tolerance of 1% 
max and very low output temperature coefficient. The error flag is 
used as power-on reset for warning of a low output voltage, due to a 
falling voltage input of batteries. The logic-compatible shutdown circuit 
is used to switch the regulator on and off. 




O*V 0UT = 5V 



10nF 
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SPX2920 



SOT-223 (M3) 



8-Pin Surface Mount (S) 



TO-220-3 



1 2 3 

FTTH" 

V lx GND v out 



V 

OUT 

SENSE 
SHUTDOWN 



GND [ 



Top View 



1 


8 


2 


7 


3 


6 


4 


5 



FEEDBACK 
5V/ 3.3V TAP 
ERROR 



Top View 




TO-263-3 (T) 




V„ GND V 
Top View 
V m GND 
Front View 



Part Number 


Accuracy 


Output Vottaqe 


Packaoes 


SPX2920M3-3.3 


1% 




3.3V 


3 Pin SOT-223 


SPX2920M3-5.0 


1% 




5.0V 


3 Pin SOT-223 


SPX2920S-3.3 


1% 
1% 




3.3V 


8 Pin SOIC 


SPX2920S-5.0 




5.0V 


8 Pin SOIC 


SPX2920U-3.3 


1% 




3.3V 


3 Pin TO-220 


SPX2920U-5.0 


1% 




5.0V 


3 Pin TO-220 


SPX2920T-3.3 


1% 




3.3V 


3 Pin TO-263 


SPX2920T-5.0 


1% 




5.0V 


3 Pin TO-263 
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150mA Low Dropout Voltage Regulator 



Guaranteed 150mA Output 
Current 

3.3V and 3.5V Versions 

Dropout Voltage of 0.3V at 
150mA 

Reverse Insertion Protection 

Internal Thermal Protection 

3% Output Accuracy at 25°C 

Available in TO-92, TO-220 
and SOT-89 Packages 

Improved Version of the 
Industry Standard LM2930 



description 

The SPX2930 is a low power, positive voltage regulator. This device 
is an excellent choice for use in battery-powered applications such as 
cordless telephones, radio control systems, and portable computers. 



The SPX2930 offers very low quiescent currents (0.4 mA 
low drop output voltage (50 mV at light load and 300 mV 



The SPX2930 is offered in a 3-pin TO-92, T0-220 and SOT-89 pack' 



, and very 
at 150mA). 



applications 

II Portable Instrumentation 
■ Cordless Telephones 
Radio Control Systems 
Portable Consumer Devices 
Toys 



1uF J_C 




100|xF, 

ESR 0.05 to 0.« 
ohms 
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SPX2930 




TO-92 (N) SOT-89 (Ml) TO-220 (U) 




1 2 3 
v in GND V out 

Front View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX2930M1-3.3 


3% 


3.3V 


3 lead SOT-89 


SPX2930M1-3.5 


3% 


3.5V 


3 lead SOT-89 


SPX2930N-3.3 


3% 


3.3V 


3 lead TO-92 


SPX2930N-3.5 


3% 


3.5V 


3 lead TO-92 


SPX2930U-3.3 


3% 


3.3V 


3 lead TO-220 


SPX2930U-3.5 


3% 


3.5V 


3 lead TO-220 
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3A High Current Low Dropout Voltage Regi 

Adjustable and Fixed Output, Fast Response 




features description 



Guaranteed 3A Output Current 

Adjustable Output Down to 
1.25V 

1% Output Accuracy 

Low Dropout Voltage 550mV 
(typ) at 3A 

Extremely Tight Load and Line 



Extremely Fast Transient 
Response 

Reverse Battery Protection 

Zero Current Shutdown Mode 
(5-Pin Versions) 

Error Flag Signal Output Out-of 
Regulation (5-Pin Versions) 

Standard TO-220 and TO-263 
Packages 

Replacement for MIC2930X, 
MIC3930X 



Powering VGA and Sound Card 

B PowerPC Supplies 

SMPS Post-Regulator 

High Efficiency "Green" 
Computer Systems 

High Efficiency Linear Power 
Supplies 

Constant Current Regulators 
Adjustable Power Supplies 
Battery Chargers 



The SP29300/01/02/03 are 3A, highly accurate voltage regulators with 
a low dropout voltage of 550mV(typical) at 3A. These regulators are 
specifically designed for low voltage applications that require a low 
dropout voltage and a fast transient response. They are fully fault pro- 
tected against over-current, reverse battery, and positive and negative 
voltage transients. On-Chip trimming adjusts the reference voltage to 
1% initial accuracy. Other features in the 5 pin versions include Enable 
and Error Flag . 

The SP29300/01/02/03 are offered in 3 and 5-pin TO-220 and TO-263 
packages. For a 1.5A version, refer to the SPX29150 data sheet. 

! Output Voltage Regulator 



VlN O 



•— QVout 



Cin -L 
6.8uF 




Basic Fixed Output Regulator 



VlN O 




QVout 
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IN ¥ OLT 

Top View 



Top View 



1) ENABLE I) ENABLE 1) FLAG 

2) INPUT 2) INPUT 2) INPUT 

3) GND 3) GND 3) GND 

4) OUTPUT 4) OUTPUT 4) OUTPUT 

5) FLAG 5) ADJUST 5) ADJUST 



TO-220-3 (U) TO-220-5 (U5) 




V„ GND V„ 
Front View 



o 







1 2 3 




12 3 4 5 



Front View 



SPX29301 


SPX29302 


SPX29303 


11 ENABLE 


1) ENABLE 


1) FLAG 


2) INPUT 


2) INPUT 


2) INPUT 


3) GND 


3) GND 


3) GND 


41 OUTPUT 


4) OUTPUT 


4) OUTPUT 


5) FLAG 5) ADJUST 


5) ADJUST 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX29300T-1.8 


1.0% 


1.8V 


3 lead TO-263 
3 lead TO-263 


SPX29300T-2.5 


1.0% 


2.5V 


SPX29300T-3.3 


1.0% 


3.3V 


3 lead TO-263 


SPX29300T-5.0 


1.0% 


5.0V 


3 lead TO-263 


SPX29300U-1.8 


1.0% 


1.8V 


3 lead TO-220 


SPX29300U-2.5 


1.0% 


2.5V 


3 lead TO-220 


SPX29300U-3.3 


1.0% 


3.3V 


3 lead TO-220 


SPX29300U-5.0 


1.0% 


5.0V 


3 lead TO-220 


SPX29301T5-1.8 


1 .0% 


1.8V 


5 lead TO-263 


SPX29301T5-2.5 


1 .0% 


2.5V 


5 lead TO-263 


SPX29301T5-3.3 


1.0% 


3.3V 


5 lead TO-263 


SPX29301T5-5.0 


1.0% 


5.0V 


5 lead TO-263 


SPX29301U5-1.8 


1 .0% 


1.8V 


5 lead TO-220 


SPX29301U5-2.5 


1 .0% 


2.5V 


5 lead TO-220 


SPX29301U5-3.3 


1.0% 


3.3V 


5 lead TO-220 


SPX29301U5-5.0 


1.0% 


5.0V 


5 lead TO-220 


SPX29302T5 


1.0% 


Adj 


5 lead TO-263 


SPX29302U5 


1 .0% 


Adj 


5 lead TO-220 


SPX29303T5 


1.0% 


Adj 


5 lead TO-263 


SPX29303U5 


1.0% 


Adj 


5 lead TO-220 
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100mA Low Dropout Voltage Regulator 



Guaranteed 100mA Output 
Current 

3.3V, and 3.5V Versions 

Input-Output Differential is 
Less than 0.3V at 100mA 

Mirror-Image Insertion 
Protection 

Internal Thermal Protection 

Available with either 2% or 3% 
Output Accuracy at 25 C 

Reverse Battery, Internal Short 
Circuit, -20V Reverse 
Transient and 60V Load Dump 
Protection 

Available in TO-92 and S0T-89 



Improved Version of the 
Industry Standard LM2931 



Portable Instrumentation 
Cordless Telephones 
Radio Control Systems 



The SPX2931 is a low power, positive voltage regulator. This device is 
an excellent choice for use in battery-powered applications such as 
cordless telephones, radio control systems, and portable computers. 
The SPX2931 features offers very low quiescent currents (0.4mA), 
and very low drop output voltage (50mV at light load and 300mV at 
100mA). The SPX2931 is offered in a 3-pin TO-92 and SOT-89 
package. 



typical application circuits 



V| N 

o- 



u>f j_c, 




-ov 0UT 



100|iF, 
^ ESR 0.05 to 0.6Q 
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SPX2931 
packages 



TO-92 (N) S0T-89(M1) 

i — r 



1 2 3 

Tnnr 

V, N GND V„ 




GND 



Bottom View 



Top View 




Part Number 


Accuracy 


Output Voltage 


Packages 


SPX2931AM1-3.3 


2% 


3.3V 


3 lead SOT-89 


SPX2931AM1-3.5 


2% 


3.5V 


3 lead SOT-89 


SPX2931AN-3.3 


2% 


3.3V 


3 lead TO-92 


SPX2931AN-3.5 


2% 


3.5V 


3 lead TO-92 


SPX2931M1-3.3 


3% 


3.3V 


3 lead SOT-89 


SPX2931M1-3.5 


3% 


3.5V 


3 lead SOT-89 


SPX2931N-3.3 


3% 


3.3V 


3 lead TO-92 


SPX2931N-3.5 


3% 


3.5V 


3 lead TO-92 
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1 A Low Dropout 



>r - Fast Response 




Guaranteed 1A Output Current 

Low Quiescent Current 

Low *1674*Dropout Voltage of 
280mV at 1A 

Extremely Tight Load and Line 



I 

9" 



* 
■ 

■ 



3% Output Accuracy 

Extremely Fast Transient 
Response 

Reverse-battery Protection 

Internal Thermal Protection 

Internal Short Circuit Current 
Limit 

Standard TO-220 and TO-263 
packages 

Replacement for LM2940. 
MIC2940, AS2940 



Powering VGA and Sound Card 
LCD Monitors 
USB Power Supply 
PowerPC Supplies 



Laptop, Palmtop, and 
Notebook Computers 

High Efficiency Linear Power 
Supplies 

Portable Instrumentation 
Constant Current Regulators 
Cordless Telephones 
Automotive Electronics 



The SPX2940 is a 1A, accurate voltage regulator with a low drop out 
voltage of 390mV(typical) at 1A. This regulator is specifically designed 
for low voltage applications that require a low dropout voltage and a 
fast transient response. It is fully fault protected against over-current, 
reverse battery, and positive and negative voltage transients. 

The SPX2940 is offered in 3-pin TO-220 and TO-263 packages. For a 
3A version, refer to the SPX29300 data sheet. 



typical application circuit 



Output Linear Regulator 




OVXJT 



C|N 

6.8uf 



TO-263-3 Packaae (T) TO-220-.l Package (U) 




o 



V m GND V 0lrr 
Front View 
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SPX2940 
block diagram 



IN°- 





7$ Z$ 



Thermal 




Shutdown 




1 


» 



^ OUT 



o.v 

I LIMIT 

28V 



-# — • 



,1 



i 



R2 



— o GND 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX2940U-1.8 


3% 


1.8V 


3 lead TO-220 


SPX2940U-2.5 


3% 


2.5V 


3 lead TO-220 


SPX2940U-3.3 


3% 


3.3V 


3 lead TO-220 


SPX2940U-5.0 


3% 


5.0V 


3 lead TO-220 


SPX2940T-1.8 


3% 


1.8V 


3 lead TO-263 


SPX2940T-2.5 


3% 


2.5V 


3 lead TO-263 


SPX2940T-3.3 


3% 


3.3V 


3 lead TO-263 


SPX2940T-5.0 


3% 


5.0V 


3 lead TO-263 



1A Low Dropout Voltage Regulator 
with Adjustable Output and Fast Response 







features 

■ Guaranteed 1A Peak Output 
Current 

Adjustable Output Down to 1 .25V 

■ Low Quiescent Current 

■ Low Dropout Voltage of 390mV 
at 1A 

Extremely Tight Load and Line 
Regulation 

a* 3% Output Accuracy 

Extremely Fast Transient 
Response 

• Reverse-battery Protection 

■ Internal Thermal and Current 
Limit Protection 

a Zero Current Shutdown 

■ Error Flag Output for Out of 
Regulation State 

Standard TO-220 and TO-263 
Packages 

Replacement for LM2941 and 
AS2941 



Powering VGA and Sound Card 
LCD Monitors 
USB Power Supply 
PowerPC Supplies 
SMPS Post-Regulator 
High Efficiency "Green" 
Computer Systems 

High Efficiency Linear Power 
Supplies 

Battery Chargers 

Portable Instrumentation 

Constant Current Regulators 

Adjustable Power Supplies 



description 

The SPX2941 is a 1A, accurate voltage regulator with a low drop out 
voltage of 390mV (typical) at 1A. This regulator is specifically designed 
for low voltage applications that require a low dropout voltage and a 
fast transient response. It is fully fault protected against over-current, 
reverse battery, and positive and negative voltage transients. Other fea- 
tures include Enable and Error Flag. The SPX2941 is offered in 5-pin 
TO-220 and TO-263 packages. For a 3A version, refer to 1 
data sheet. 



typical application circuit 




Adjustable Output Voltage Regulator 



VlN O 



O v out 
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SPX2941 



FLAG 



5^ 





1.180V 



Thermal 
Shutdown 



K 



VT 



o.v 

'uMI 

' 28V 



< 







OUT 



ADJ 



packages 



TO-263-5 Package (T5) 

r 



TO-220-5 Package (U5) 




Top View 




SPX2941 

1) ADJUST 

2) Enable 

3) GND 

5) V 0UT 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX2941T5 


3% 


Adj 


5 lead TO-263 


SPX2941U5 


3% 


Adj 


5 lead TO-220 
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500mA Low Drop Out Voltage Regulator 







features 



Guaranteed 500mA Output 
Voltage Current 

■ 3.3V, 5.0V Fixed Output 
Voltages at 500mA 

■ Very Low Quiescent Current 

Low Dropout Voltage 

Extremely Tight Load and Line 
Regulation 

1% Output Accuracy 

Very Low Temperature 
Coefficient 

m Current and Thermal Limiting 

Error Flag Warns Of Output 
Dropout 

Logic-Controlled Electronic 
Shutdown 

■ SOT-223, 8L SOIC, TO-252, 
TO-220, TO-263 Package 
Options 

Replacement for MIC2920 



■ Battery Powered Systems 

Cordless Telephones 

Radio Control Systems 

t Portable/Palm Top/Notebook 
Computers 

Portable Consumer Equipment 
• Portable Instrumentation 
n Automotive Electronics 

■ SNIPS Post-Regulator 
Voltage Reference 



description 

The SPX2945 is a low power voltage regulator that is an excellent 
choice for use in battery-powered applications such as cordless tele- 
phones, radio control systems, and portable computers. The SPX2945 
has very low quiescent current and a very low dropout voltage (350mV 
at 500mA typ). This includes a initial tolerance of 1% max and very 
low output temperature coefficient, making the SPX2945 a good low- 
power voltage reference. The error flag is used as power-on reset for 
warning of a low output voltage, due to a falling voltage input of batter- 
ies. The logic-compatible shutdown circuit is used to switch the regu- 
lator on and off. 
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SPX2945 
packages 



SOT-223 (M3) 



BBS 

V m GND v our 
Top View 



SENSE C 
SHUTDOWN | 
GND I 



2 7 

3 6 

4 5 



in. 

| FEEDBACK 
| 5V/ 3.3V TAP 
I ERROR 



TO-252 (R) 



V |N GND V , 
Top View 



TO-220-3 (U) 



TO-263-3 (T) 



V, N GND V 0l „. 
Top View 

K GND V OUT 

Front View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX2945M3-3.3 


1% 


3.3V 


3 Pin SOT-223 


SPX2945M3-5.0 


1% 


5.0V 


3 Pin SOT-223 


SPX2945S-3.3 


1% 


3.3V 


8 Pin SOIC 


SPX2945S-5.0 


1 °/ 


5.0V 


8 Pin SOIC 


SPX2945R-3.3 


1% 


3.3V 


3 Pin TO-252 


SPX2945R-5.0 


1% 


5.0V 


3 Pin TO-252 


SPX2945U-3.3 


1% 


3.3V 


3 Pin TO-220 


SPX2945U-5.0 


1% 


5.0V 


3 Pin TO-220 


SPX2945T-3.3 


1% 


3.3V 


3 Pin TO-263 


SPX2945T-5.0 


1% 


5.0V 


3 Pin TO-263 
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- 



description 



Guaranteed 150mA Output 
Current 

5.0V and 3.3V Versions at 
100mA Output 
Very Low Quiescent Current 
Low Dropout Voltage: 300mV at 
150mA 

Extremely Tight Load and Line 
Regulation 

0.5% and 1% Output Accuracy 

Very Low Temperature 
Coefficient 

Current and Thermal Limiting 
Needs Only 1pF for Stability 
Offered in TO-92 (SPX2950) and 
SOIC (SPX2951) 
Direct Replacement for 
LP2950/LP2951 (SPX2951 only) 
Error Flag Warns of Output 
Dropout 

Logic-Controlled Electronic 
Shutdown 

Output Programmable from 
1.24V to 29V 

tions 

Battery Powered Systems 

Cordless Telephones 

Radio Control Systems 

Portable/Palm Top/Notebook 
Computers 

Portable Consumer Equipment 
Portable Instrumentation 
Avionics 

SMPS Post-Regulator 
Voltage Reference 
Automotive Electronics 



I and SPX2951 are low power voltage regulators. These 
devices are an excellent choice for use in battery-powered applications 
such as cordless telephones, radio control systems, and portable com- 
puters. The SPX2950 and SPX2951 feature low quiescent current and 
low dropout voltage (typ. 450 mV at 150mA). This includes a tight ini- 
tial tolerance of 0.5% (typ.), extremely good load and line regulation 
(0.05% typ.), and very low output temperature coefficient, making the 
SPX2950/LP2951 useful as a low-power voltage reference. 

The error flag output feature is used as a power-on reset for warning 
of a low output voltage, due to a falling input voltage. The logic-com- 
patible shutdown feature enables the regulator to be switched ON and 
OFF. The SPX2950 is offered in a 3-pin TO-92 package compatible with 
other 3.3V AND 5.0V regulators. The SPX2951 is available in an 8-lead 
SOIC package. 




application circuits 

Adjustable Regulator 




Latch Off when Error flag Occurs 
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SPX2950/SPX2951 
block diagram 
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I 
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COMPARATOR 



t 



1,,F 
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packages 



8-Pin Surface Mount (S) 



TO-92 (N) 



OUTPUT 

c 

GROUND □ 



1 i 

2 1 

SPX2951 

3 f 



INPUT 



□ 

□ FEEDBACK 

5V or 3.3 V Output 



VOUT 




GROUND 



Bottom View 



VIN 



Top View 

Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX2950ACN-3.3 


0.5% 


3.3V 


3 lead TO-92 




SPX2950ACN-5.0 


0.5% 


5.0V 


3 lead TO-92 




SPX2950CN-3.3 


1% 


3.3V 


3 lead TO-92 




SPX2950CN-5.0 


1% 


5.0V 


3 lead TO-92 




SPX2951ACS-3.3 


0.5% 


3.3V 


8 Lead SOIC 




SPX2951ACS-5.0 


0.5% 


5.0V 


8 Lead SOIC 




SPX2951CS-3.3 


1% 


3.3V 


8 Lead SOIC 




SPX2951CS-5.0 


1% 


5.0V 


8 Lead SOIC 
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features 

■ Guaranteed 250mA Output 
Current 

■ 5.0V and 3.3V Versions at 
250mA Output 

Very Low Quiescent Current 

Low Dropout Voltage: 375mV 
at 250mA 

Extremely Tight Load and Line 
Regulation 

0.5% and 1% Accuracy 

Very Low Temperature 
Coefficient 

Current and Thermal Limiting 

■ Error Flag and Enable 

Reverse Battery and 
Overvoltage Transient 
Protection 

TO-92, 8L SOIC Package 
Options 

m Direct Replacement For 
LP2954 

■ Battery Powered Systems 
Cordless Telephones 

m Radio Control Systems 

Portable/Palm Top/Notebook 
Computers 

Portable Consumer Equipment 
Portable Instrumentation 
Avionics 

■ SMPS Post-Regulator 
Voltage Reference 
Automotive Electronics 



description 

The SPX2954 is a low power voltage regulator. This device is an 
excellent choice for use in battery-powered applications such as cord- 
less telephones, radio control systems, and portable computers. The 
SPX2954 has a low quiescent current and low dropout voltage (typ. 
375 mV at 250mA). This includes a tight initial tolerance of 0.5% 
(typ.), extremely good load and line regulation (0.05% typ.), and very 
low output temperature coefficient, making it useful as a low-power 
voltage reference. 

The error flag output feature is used as a power-on reset for warning 
of a low output voltage, due to a falling input voltage. The logic-com- 
patible shutdown feature enables the regulator to be switched ON and 
OFF. The SPX2954 is offered in a variety of industry standard pack- 
ages and is compatible with other 3.3V AND 5.0V regulators. 
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SPX2954 



SOT-223 Package (M3) 



Front View 



8-Pin Surface Mount (S) 

OUTPUT I 1 i ZD INPUT 



SENSE [ 
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GNDC 
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3 6 

4 S 



Top View 
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Z2 ERROR 



TO-92 (N) 




TO-220-3 (U) 



TO-263-3 (T) 



o 
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Front View 




Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX2954ACN-3.3 


0.5% 


3.3V 


3 lead TO-92 


SPX2954ACN-5.0 


0.5% 


5.0V 


3 lead TO-92 


SPX2954CN-3.3 


1% 


3.3V 


3 lead TO-92 


SPX2954CN-5.0 


1% 


5.0V 


3 lead TO-92 


SPX2954ACS-3.3 


0.5% 


3.3V 




SPX2954ACS-5.0 


0.5% 


5.0V 


8 Lead SOIC 


SPX2954CS-3.3 


1% 


3.3V 


8 Lead SOIC 
8 Lead SOIC 


SPX2954CS-5.0 


1% 


5.0V 


SPX2954ACM3-3.3 


0.5% 


3.3V 


3 lead SOT-223 


SPX2954ACM3-5.0 


0.5% 


5.0V 


3 lead SOT-223 


SPX2954CM3-3.3 


1% 


3.3V 


3 lead SOT-223 


SPX2954CM3-5.0 


1% 


5.0V 


3 lead SOT-223 


SPX2954ACU-3.3 


0.5% 


3.3V 


3 lead TO-220 


SPX2954ACU-5.0 


0.5% 


5.0V 


3 lead TO-220 


SPX2954CU-3.3 


1% 
1% 


3.3V 


3 lead TO-220 


SPX2954CU-5.0 


5.0V 


3 lead TO-220 


SPX2954ACT-3.3 


0.5% 


3.3V 


3 lead TO-263 


SPX2954ACT-5.0 


0.5% 


5.0V 


3 lead TO-263 


SPX2954CT-3.3 


1% 


3.3V 


3 lead TO-263 


SPX2954CT-5.0 


1% 


5.0V 


3 lead TO-263 
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500mA, Low-Noise LDO Voltage Regulator 



features 

Guaranteed 500mA Output 
Current 

Fixed Voltage Outputs: 2.5V, 
3.3V, 5.0V and Adjustable 

I Low Noise Output LDO, 
40uV RMS possible 
1% Initial Accuracy 

i Very Low Quiescent Current: 
90uA 

Low Dropout Voltage: 300mV 
at 500mA 

Current and Thermal Limiting 

Reverse-Battery Protection 

Zero Off-Mode Current 

8L SOIC and SOT-23 Package 
Options 

3 Pin Compatible to MIC5209 
(Fixed Option Only) and 
AS3819 

applications 

Battery Powered Systems 

Cordless Telephones 

Radio Control Systems 

I Portable/Palm Top/Notebook 
Computers 

Portable Consumer Equipment 
Portable Instrumentation 
Bar Code Scanners 
SMPS Post-Regulator 



The SPX3819 is a positive voltage regulator with a low dropout voltage 
and low noise output. In addition, this device offers a very low quies- 
cent current of approximately 800uA at 100mA output. The SPX3819 
has an initial tolerance of less than 1% max and a logic compatible 
ON/OFF switched input. When disabled, power consumption drops to 
nearly zero. Other key features include reverse battery protection, fold- 
back current limit, and load dump protection. The SPX3819 includes a 
reference bypass pin for optimal low noise output performance. With 
its very low output temperature coefficient, this device also makes a 
superior low power voltage reference. 

The SPX3819 is an excellent choice for use in battery-powered appli- 
cations such as cordless telephones, radio control systems, and 
portable computers. It is available in several fixed voltages 2.5V, 3.3V, 
5.0V or with an adjustable output. This device is offered in SOIC-8, 
and 5-pin SOT-23. 

typical application circuits 

Fixed Output Voltage Configuration 




ENABLE may be tied 
directly to V m 



Typical Adjustable Output Voltage Configuration 
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SPX3819 



8-Pin Surface Mount (S) 



EN 



v IN t 

VoUT| 

ADI/BYP [ 




SOT-23-5 (M5) 

EN GND V| N 

H R R 



3 2 
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4 5 



1 FJ 



ADJ/BYP V„ 



Top View T °P View 



ordering information ■ 


Please consult the factory for pricing and availability on a 


Tape-On-Reel option. 


Part Number 


Accuracy 


Output Voltage 


Packages 


SPX3819S 


1.0% 




Adj 


8 lead SOIC 


SPX3819S-2.5 


1.0% 




2.5V 


8 lead SOIC 


SPX3819S-3.3 


1.0% 




3.3V 


8 lead SOIC 


SPX3819S-5.0 


1 .0% 




5.0V 


8 lead SOIC 


SPX3819M5 


1.0% 


Adj 


5 lead SOT-23 


SPX3819M5-2.5 


1.0% 




2.5V 


5 lead SOT-23 


SPX3819M5-3.3 


1.0% 




3.3V 


5 lead SOT-23 


SPX3819M5-5.0 


1.0% 




5.0V 


5 lead SOT-23 
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SPX385-1 .2 



Micropower 1.2VVoltage Reference 



features 

■ Operating Current: 10uA to 
20mA 

Initial Tolerance: 1% and 2% 

Low Output Voltage: 1.235 Volt 

Dynamic Impedance: 1Q Max 

Low Temperature Coefficient: 
30ppm/°C (typ) 

SOT-89, 8L SOIC and TO-92 
Package Options 

Direct Pin Compatible to 
LM1 85/285/385, 1.23 Volt 

applications 

Portable Meter Reference 
Po 



The SPX385-1.2 is a micropower 2-terminal bandgap voltage reference 
with a very wide operating current range from 10uA to 20mA that pro- 
vides a stable voltage. The high stability of this device is primarily the 
result of the low temperature coefficient Thin Film Resistor process 
and Laser Trimming of the Output Voltage at the wafer level. 

The SPX385-1.2 is available in a TO-92, SOIC-8 and SOT-89 package 
with an operating temperature range of -40°C to 85°C. A 2.5 volt 
device is also available - SPX385-2.5. 





I application circuits 



Precision 1 uA to 1mA Current Source 

SPX385-1.2 

. 1 ,23V 



-1.5V to -27V 




Precision 1 uA to 1mA Current Source 

!38 



*I0UT=^ 



30V SPX385-1.2 

O 




1 ,5V to 27V 



© Copyright 2001 Sipex Corporation 



SPX385-1.2 



Cathode (K) 

1 





8-Pin Surface Mount (S) 




ANODE 

N/C 
N/C 
N/C 



SOT-89 (Ml) 



1 2 3 

u u u 

N/C CATHODE 
ANODE 



- 



CATHODE 




N/C 



Top View 



Top View 



Bottom View 



Jfinp information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX385AM1-1.2 


1.3% 


1.235V 


3-Pin SOT-89 


SPX385AS-1.2 


1.3% 


1.235V 


8-Pin SOIC 


SPX385AN-1 .2 


1.3% 


1.235V 


3-Pin TO-92 


SPX385M1-1.2 


2.4% 


1.235V 


3-Pin SOT-89 


SPX385S-1.2 


2.4% 


1.235V 


8-Pin SOIC 


SPX385N-1.2 


2.4% 


1.235V 


3-Pin TO-92 
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SPX385-2.5 



Micropower 2.5V Voltage Reference 



features 

Wide Operating Current: 
20uA to 20mA 

Trimmed 2.5V Bandgap to 1% 
and 2% 

» Extended Temperature Range: 
-40°C to +85°C 
Low Cost Solution 
Dynamic Impedance: 1Q max 

Offered in TO-92, SOIC, and 
SOT-89 

Improved Replacement for 

LM185/285/385-2.5V, 

AS385-2.5 

applications 

Battery Operated Equipment 
Adjustable Supplies 
Switching Power Supplies 
Error Amplifiers 
Single Supply Amplifiers 
it Monitors / VCR / TV 
Personal Computers 



description 

The SPX385-2.5 is a micropower 2-terminal bandgap voltage reference 
with a very wide operating current range from 20uA to 20mA that pro- 
vides a stable voltage. The high stability of this device is primarily the 
result of the low temperature coefficient Thin Film Resistor process 
and Laser Trimming of the Output Voltage at the wafer level. 

The SPX385-2.5 is available in a TO-92, SOIC-8 and SOT-89 package 
with an operating temperature range of -40°C to 85°C. A 1.2 volt 
device is also available - SPX385-1.2. 



typical appli 



urcuits 

Precision 1uA to 1mA Current Source 

' l0UT = - 




-1.5V to -27V 




V V V 



-30V 



Precision 1uA to 1mA Current Source 



* l0UT = 



2.5V 



30V SPX385-2.5 

"Mr 



1.5V to 27V 
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SPX385-2.5 
block diagram 



mm 



Cathode (K) 



500k 
500k 




__ 



Anode (A) 



' 
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Mount (S) 




SOT-89 (Ml) 



N/C 
N/C 
N/C 



1 2 3 

mm 



/ I 2 3 \ 


( D 


□ □ I 




' 1 \ J 



REF CATHODE 
ANODE 



CATHODE 



N/C 



ANODE 



Top View 




Top View 


Bottom View 






Part Number 


Accuracy 


Output Voltage 


Packages 


SPX385AM1-2.5 


1.0% 


2.500V 


3-Pin SOT-89 


SPX385AS-2.5 


1 .0% 


2.500V 


8-Pin S0IC 


SPX385AIM-2.5 


1 .0% 


2.500V 


3-Pin TO-92 


SPX385M1-2.5 


2.0% 


2.500V 


3-Pin SOT-89 


SPX385S-2.5 


2.0% 


2.500V 


8-Pin SOIC 


SPX385N-2.5 


2.0% 


2.500V 


3-Pin T0-92 
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1 A Low Dropout Voltage Regulator with 
Fixed Output and Fast Response 



features 

Guaranteed 1A Output Current 
1.8V, 2.5V, 3.3V, 5.0V, Fixed 
Voltage Options 
1 % Output Accuracy SPX3940A 
Low Quiescent Current 

Low Dropout Voltage of 390mV 
at1A 

Extremely Tight Load and Line 
Regulation 



Response 

Reverse-Battery Protection 

Internal Thermal Protection 

Internal Short Circuit Current 
Limit 

Standard SOT-223, TO-220 and 
TO-263 Packages 

Replacement for LM3940 



; Powering VGA and Sound Card 

Automotive Electronics 

LCD Monitors 

Cordless Phones 

PowerPC Supplies 

SNIPS Post-Regulator 

Laptop, Palmtop, and 
Notebook Computers 

High Efficiency Linear Power 



Portable Instrumentation 
Constant Current Regulators 



description 

The SPX3940 is a 1 A, accurate voltage regulator with a low drop out 
voltage of 390mV(typical) at 1A. This regulator is specifically designed 
for low voltage applications that require a low dropout voltage and a 
fast transient response. It is fully fault protected against over-current, 
reverse battery, and positive and negative voltage transients. 

The SPX3940 is offered in 3-pin SOT-223, TO-220 and TO-263 
packages. For a 3A version, refer to the SPX29300 data sheet. 



Fixed Output Linear Regulator 





block diagram 



IN o 




OUT 



"° GND 
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SPX3940 



SOT-223 (M3) 



TO-263-3 (T) 



TO-220-3 (U) 



1 2 3 

FIT 

V W GND/ V« 
ADJ 

Top View 



Vin GND V 0UT 

Front View 




V 1N GND V our 

Front View 

i-Reel option. 





Accurscy 


Output Voltage 


Packages 


SPX3940AM3-1 8 


1% 


1.8V 


o imH cm 007 




SPX3940AM3-2 5 


1% 


2.5V 


Q loirl CHT OOQ 

o lead ou \ 




SPX3940AM3-3 3 


1% 


3.3V 


3 lead SOT-223 




SPX3940AM3-5.0 


1% 


5.0V 


3 lead SOT-223 




SPX3940AU-1.8 


1% 


1.8V 


3 lead TO-220 




SPX3940AU-2.5 


1% 


2.5V 


3 lead TO-220 




SPX3940AU-3.3 


1% 


3.3V 


3 lead TO-220 




SPX3940AU-5.0 


1% 


5.0V 


3 lead TO-220 




SPX3940AT-1.8 


1% 


1.8V 


3 lead TO-263 




SPX3940AT-2.5 


1% 


2.5V 


3 lead TO-263 




SPX3940AT-3.3 


1% 


3.3V 


3 lead TO-263 


SPX3940AT-5.0 


1% 


5.0V 


3 lead TO-263 




SPX3940M3-1.8 


2% 


1.8V 


3 lead SOT-223 




SPX3940M3-2.5 


2% 


2.5V 


3 lead SOT-223 




SPX3940M3-3.3 


2% 


3.3V 


3 lead SOT-223 




SPX3940M3-5.0 


2% 


5.0V 


3 lead SOT-223 




SPX3940U-1.8 


2% 


1.8V 


3 lead TO-220 




SPX3940U-2.5 


2% 


2.5V 


3 lead TO-220 




SPX3940U-3.3 


2% 


3.3V 


3 lead TO-220 




SPX3940U-5.0 


2% 


5.0V 


3 lead TO-220 




SPX3940T-1.8 


2% 


1.8V 


3 lead TO-263 




SPX3940T-2.5 


2% 


2.5V 


3 lead TO-263 




SPX3940T-3.3 


2% 


3.3V 


3 lead TO-263 




SPX3940T-5.0 


2% 


5.0V 


3 lead TO-263 
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SPX4040 



Precision Micropower 2.5V Shunt Voltage Reference 



features 

Wide Operating Current: 160uA 
to 15mA 

■ Trimmed 2.5V Bandgap to 
0.5% and 1% 

Extended 
0°Cto105°C 

Low Temperature Coefficient: 
100 ppm/°C 

■ TO-92, SOIC and SOT-23-5 
Package Options 

Replacement for I 



description 

The SPX4040 is a 2-terminal, temperature compensated, bandgap volt- 
age reference that provides a fixed 2.5V output for input currents 
between 160uA and 15mA. The bandgap voltage (2.5V) is independ- 
ently trimmed from the output voltage to achieve a very low tempera- 
ture coefficient. This trimming technique gives a stable device over the 
full temperature range (100ppm/°C). 

The SPX4040 is available in TO-92, SOIC-8 and SOT-23-3 packages. 
The operating temperature range is -40°C to 85°C. The SPX4040 
advanced design eliminates the need for an external stabilizing capacitor 
while ensuring stability with any capacitive load, making it easy to use. 



applications 

Battery Operated Equipment 
Adjustable Supplies 
Switching Power Supplies 
Error Amplifiers 
Single Supply Amplifiers 
Monitors / VCR / TV 
Personal Computers 



Micropower 10V Reference 

Iq 



OV| N = 15V 



SPX4040-2.5 




O10V 



— Iq a 2u.A standby current 
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SPX4040 




Top View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX4040AM-2.5 


0.5% 


2.5V 


3-Pin SOT-23 


SPX4040AS-2.5 


0.5% 


2.5V 


8-Pin SOIC 


SPX4040AN-2.5 


0.5% 


2.5V 


3-Pin TO-92 


SPX4040M-2.5 


1 .0% 


2.5V 


3-Pin SOT-23 


SPX4040S-2.5 


1.0% 


2.5V 


8-Pin SOIC 


SPX4040N-2.5 


1.0% 


2.5V 


3-Pin TO-92 
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Precision 



1 .24V Shunt Voltage Reference 




Wide Operating 
to 15mA 

1.24V Voltage Reference 
Voltage Tolerance: 1% and 2% 
No Output Capacitance 
Required 

Low Temperature Coefficient: 
50 ppm/"C 

Fixed Reversed Breakdown 
Voltage: 1.24V 

Two terminal "Zener" operation 

Offered in TO-92, SOIC, 
SOT-23-3 

Improved Replacement in 
Performance for TL431 , 



pendently laser trimmed ^ m ^^^^ mx trimmed to 
Temperature coefficient, then he out vo f^J^ coe tfi- 
1 .24 volts. This trimming te chmque ^ ™ low ? ^ ^ 
cient (A grade 50 pprn °C) thl "J ^^f{he SPX4041 is available in 

SsaasasssBSK 

\ng them easy to use. 




pplications 

Constant Current Source 
Digital Voltmeter 
Power Management 
Precision Regulators 
Battery Powered Equipmei 
Instrumentation 
Automotive Electronics 
Data Acquisition Systems 



Fixed Shunt Regulator Application 



SPX4041 




OVquT 




SPX4041 
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SPX4041 




Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX4041AM 


1.0% 


1.24V 


3-Pin SOT-23 


SPX4041AS 


1.0% 


1.24V 


8-Pin SOIC 


SPX4041AN 


1.0% 


1.24V 


3-Pin TO-92 


SPX4041 M 


2.0% 


1.24V 


3-Pin SOT-23 


SPX4041S 


2.0% 


1.24V 


8-Pin SOIC 


SPX4041N 


2.0% 


1.24V 


3-Pin TO-92 
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SPX431 A/SPX431 B/SPX431 C 



Precision 2.5V Shunt Regulator 



Wide Operating Current: 1mA 
to 150mA 

Trimmed 2.5V Bandgap to 
0.5%, 1% and 2% 

Extended Temperature Range: 
0°C to105°C 

Low Temperature Coefficient: 
30 ppm/° 

Offered in TO-92. SOIC, 
SOT-89, SOT-23-5 

Improved Replacement in 
Performance for TL431 



description 

The SPX431 is a 3-terminal adjustable shunt voltage regulator provid- 
ing a highly accurate bandgap reference. The SPX431 acts as an open- 
loop error amplifier with a 2.5V temperature compensation reference. 
The SPX431's thermal stability, wide operating current (150mA) and 
temperature range (0°C to 105°C) makes it suitable for a variety of 
applications that require a low cost, high performance solution. 
SPX431A tolerance of 0.5% is proven to be sufficient to overcome all 
of the other errors in the system to virtually eliminate the need for 
trimming in the power supply manufacturer's assembly line and con- 
tribute a significant cost savings. 

The output voltage may be adjusted to any value between V REF and 36 
volts with two external resistors. The SPX431 is available in TO-92, 
SOIC-8, SOT-89, and SOT-23-5 packages. 



applications 

Battery Operated Equipment 
Adjustable Supplies 
■ Switching Power Supplies 
Error Amplifiers 
Single Supply Amplifiers 
Monitors /VCR /TV 
Personal Computers 



typical 



tion circuits 

V|N 



R1 

Shunt Regulator V 0U t = |l + — I Vref 
' R2 / 



Constant Current Sink: l S)NK = 
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SPX431 A/SPX431 B/SPX431 C 



Reference 
(R) O 



Cathode (K) 




Anode (A) 



-80 




CATHODE | 
ANODE ^ 
ANODE | 
N/C I 



8-Pin Surface Mount (S) 



SOT-23-5 (MS) 

REF ANODE 



SOT-89 (Ml) 



TO-92 (N) 



SPX431 

3 6 



Top View 



REF 
ANODE 
ANODE 
N/C 



7 



5 4 






SPX431 




SPX431 


1 2 3 




1 2 3 



N/C CATHODE 



Top View 



DUD 



REF CATHODE 
ANODE 



REF 



Top View 




CATHODE 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX431AM5 


0.5% 


2.503V 


5-Pin SOT-23 


SPX431AM1 


0.5% 


2.503V 


3-Pin SOT-89 


SPX431AS 


0.5% 


2.503V 


8-Pin SOIC 


SPX431AN 


0.5% 


2.503V 


3-Pin TO-92 


SPX431BM5 


1.0% 


2.495V 


5-Pin SOT-23 


SPX431BM1 


1.0% 


2.495V 


3-Pin SOT-89 


SPX431BS 


1.0% 


2.495V 


8-Pin SOIC 


SPX431BN 


1.0% 


2.495V 


3-Pin TO-92 


SPX431CM5 


2.0% 


2.495V 


5-Pin SOT-23 


SPX431CM1 


2.0% 


2.495V 


3-Pin SOT-89 


SPX431CS 


2.0% 


2.495V 


8-Pin SOIC 


SPX431CN 


2.0% 


2.495V 


3-Pin TO-92 
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- " — eieg** 011 " * 1 ' 








BattetV°P eta ..„_ 

=5sr 

Monitors I ^ 




Constant Current Sink: I S ink = R1 



RJ 

0.1% 
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SPX431 L 
block diagram 



Cathode (K) 



packages 

C(S) 

^7 



Anode (A) 



mm 




CATHODE [ 
ANODE T 



ANODE 3 



Top^ 




u u 



CATHODE 



ANODE 

Top View 



8-Pin SOIC(S) SOT-23-3 (M) SOT-89 (Ml) TO-92 (N) 

ANODE 



mmm 



1 1 


2 


i \ 


I D 


□ 
A 


□ 



CATHODE 



ordering information - 


Please consult the factory 


or pricing and availability on a Tape-On-Reel option. 


Part Number 


Accuracy 


Output Voltage 


Packages 


SPX431LAM 


0.5% 


2.503V 


3-Pin SOT-23 


SPX431LAM1 


0.5% 


2.503V 


3-Pin SOT-89 


SPX431LAS 


0.5% 


2.503V 


8-Pin SOIC 


SPX431LAN 


0.5% 


2.503V 


3-Pin TO-92 


SPX431LM 


1.0% 


2.495V 


3-Pin SOT-23 


SPX431LM1 


1.0% 


2.495V 


3-Pin SOT-89 


SPX431LS 


1.0% 


2.495V 


8-Pin SOIC 


SPX431LN 


1.0% 


2.495V 


3-Pin TO-92 


SPX431LCM 


2.0% 


2.495V 


3-Pin SOT-23 


SPX431LCM1 


2.0% 


2.495V 


3-Pin SOT-89 


SPX431LCS 


2.0% 


2.495V 


8-Pin SOIC 


SPX431LCN 


2.0% 


2.495V 


3-Pin TO-92 
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Precision 1.24V Shunt Regulator 



features 

Wide Operating Current: 1mA 
to 80mA 

Low Voltage Operation: 1 .24V 

■ Trimmed Bandgap to 0.5% 
and 1% 

■ Adjustable Output Voltage: 
VREF to 18V 

m Extended Temperature Range: 
0°C to105°C 

■ Low Temperature Coefficient: 
50 ppm/°C 

Offered in TO-92, SOIC, 
SOT-23-3 

Replacement for TLV431, 
AS432 

applications 

Switching Power Supplies 
Adjustable Supplies 
m Error Amplifiers 

Single Supply Amplifiers 

■ Monitors / VCRs / TVs 
Personal Computers 
Voltage References 



description 

The SPX432 is a 3-terminal adjustable shunt voltage regulator provid- 
ing a highly accurate 1.24V bandgap reference with an 0.5% tolerance 
The SPX432's thermal stability, wide operating current (80mA) and 
temperature range (0°C to 105°C) makes it suitable for a variety of 
applications. SPX432A's tolerance of 0.5% is proven to be sufficient to 
overcome all of the other errors in the system to virtually eliminate the 
need for trimming in the power supply manufactures' assembly lines 
and contribute a significant cost savings. 

The SP432 is an ideal voltage reference in an isolated feedback circuit 
for switch mode power supplies. SPX432 offers many advantages over 
the TLV431 such as wider output voltage (18V vs 6V), higher output 
current (80mA vs. 15 mA) and wider operating temperature range with 
a tighter tolerance down to 0.5%. 



R1 

Shunt Regulator V 0UT = |1 + — | V REF 
R2 




SPX432 



Constant Current Sink: l SINK = 



Vref 
R1 



' V|N 
>R2 



Q 



lSINK 

I 




Q1 



SPX432 it 



'R1 

.0.1% 



2002 Short Form Catalog 



P-177 



© Copyright 2001 Sipex Corporation 



SPX432 



Cathode (K) 




8-Pin Surface Mount (S) 















CATHODE C 


1 




X 




REF 


ANODE | — 


2 




7 




ANODE 


ANODE C 


3 


SPX432 


6 




ANODE 


NIC C 


4 




5 




N/C 



Top View 



SOT-23-3 (M) 

ANODE 

B_ 



SPX432 

1 2 3 

"0 FT 

REF CATHODE REF 
Top View 



TO-92 (N) 




ANODE 



CATHODE 



Bottom View 

- 



Ordering information - Please consult the factory lor pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX432AM 


0.5% 


1.24V 


3-Pin SOT-23 


SPX432AS 


0.5% 


1.24V 


8-Pin SOIC 


SPX432AN 


0.5% 


1.24V 


3-Pin TO-92 


SPX432M 


1 .0% 


1.24V 


3-Pin SOT-23 


SPX432S 


1.0% 


1.24V 


8-Pin SOIC 


SPX432N 


1.0% 


1.24V 


3-Pin TO-92 
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150mA, Low-Noise LDO Voltage Regulator 



Wide Range of Fixed Output 
Voltages 

• 1.8V, 2.0, 2.5V, 2.8V, 3.3V, 
and 5.0V 

■ Guaranteed 150mA Output 
Current 

Low Noise Output LDO, 
40uVRMS Possible 

■ 1% Initial Accuracy 

Very Low Quiescent Current, 
70pA 

Low Dropout Voltage (210mV 
At 150mA) 

Current and Thermal Limiting 

Reverse-Battery Protection 

Zero Otf-Mode Current 

Small 5-Pin SOT-23 

Pin Compatible with 
MIC5205/MAX8877 (Fixed 



description 

The SPX5205 is a positive voltage regulator with very low dropout 
voltage, output noise and quiescent current (750|jA at 100mA). V ut 
has a tolerance of less than 1% and is temperature compensated. 
Fixed output voltages, 1.8V, 2.0, 2.5V, 2.8V, 3.3V, and 5.0V, and an 
adjustable version are available in a small 5-pin SOT-23 package. Other 
key features include zero off-mode current, reverse battery protection, 
thermal shutdown and current limit. The SPX5205 is an excellent 
choice for use in battery-powered applications, and where power con- 
servation is desired such as: cellular/ cordless telephones, radio con- 
trol systems, and portable computers. 



typical application circuits 

Standard Application Circuit 



applications 
PDA 

Battery Powered Systems 

Cellular Phones 

Cordless Telephones 

Radio Control Systems 

i Portable/Palm Top/Notebook 
Computers 

Portable Consumer Equipment 
Portable Instrumentation 
Bar Code Scanners 
SMPS Post-Regulator 




(Opt.) _l 



:i.0|iF 



Typical Adjustable Output Voltage Configuration 
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SPX5205 



Top View 

Voirr BYP 

B B_ 



SPX520S 



¥¥¥ 

V m GND EN 



'-23-5 (M5) 

Top View 

Vout ADJ/BYP 

B a 



5 4 
SPX5205 

1 2 3 

FHT 

V IN GND EN 



Adjustable Output Voltage 




Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Accuracy 


Output Voltage 


Packages 


SPX5205M5 


1% 


Adj 


5 lead SOT-23 




SPX5205M5-1.8 


1% 


1.8V 


5 lead SOT-23 




SPX5205M5-2.0 


1% 


2.0V 


5 lead SOT-23 




SPX5205M5-2.5 


1% 


2.5V 


5 lead SOT-23 




SPX5205M5-2.8 


1% 


2.8V 


5 lead SOT-23 




SPX5205M5-3.3 


1% 


3.3V 


5 lead SOT-23 




SPX5205M5-5.0 


1% 


5.0V 


5 lead SOT-23 
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Display Drivers 

Table of Contents 



Electroluminescent Display Drivers D-2 

Piezo and Electroluminescent Lamp Drivers D-2 

LCD Bias Boost Converters D-2 

Evaluation Boards and Application Notes Listing D-3 

SP4403 D-5 

SP441 2 A D 7 

SP4422A D-9 

SP4425 D-11 

SP4439 D-1 5 

SP4446 D-1 7 

SP4491 D-1 9 

SP4501 D-21 

SP6685 D-23 



2002 Short Form Catalog 



D-1 



© Copyright 2001 Sipex Corporation 



Electroluminescent Display Drivers 




erating Supply Lamp Typical 
urrent Current Size Vpp 
(mA) (mA) (sq. inches) 




SP4412A 2.2-3.6 
SP4422A 2.2-5.0 20 
30 



mm 

5 0.01 0.5 to 2.0 160 256 ✓ ✓ 



SP4425 2.2 - 3.3 



0.05 1.0 to 10 140 350 ✓ ✓ 
1 0.5 to 6.0 160 400 ✓ ✓ 



SP4438 2.7 - 5.0 20 0.1 1.0 to 3.0 160 250 
SP4439 2.2 - 5.0 30 1 1.0 to 10 145 250 



1 2.2 - 6.0 



46 



✓ 
✓ 



Piezo and Electroluminescent Drivers 



0.1 1.0 to 10 180 350 



✓ external oscillator, low power, good 
for wrist watch applications 

✓ general purpose; minimum 

✓ single or multi-cell operation for 
larger load applications 

✓ ultra quiet, high efficiency 

✓ ultra quiet, high efficiency with 
programmable wave shaped output 

✓ dual EL driver 




LCD Bias Boost Converters 





SP4446 Positive Output 


1.0-15 


1.2-50 


100 ✓ 


30 SOT-23-5 
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Analog Display Driver Evaluation Boards and Application Notes 




uvaiuauuii uuaiuo 

Part Number 


Description 


Type 


Order Number 


SP4403U 


SP4403 Evaluation Board 


Evaluation Board 


SP4403UEB 


SP4422N 


SP4422A Evaluation Board 


Evaluation Board 


SP4422ANEB 


SP4422U 


SP4422A Evaluation Board 


Evaluation Board 


SP4422AUEB 


SP4425N 


SP4425 Evaluation Board 


Evaluation Board 


SP4425MEB 


SP4425U 


SP4425 Evaluation Board 


Evaluation Board 


SP4425UEB 


SP4438U 


SP4428 Evaluation Board 


Evaluation Board 


SP4438UEB 


SP4439U 


SP4439 Evaluation Board 


Evaluation Board 


SP4439UEB 


SP4491U 


SP4491 Evaluation Board 


Evaluation Board 


SP4491UEB 


SP4501N 


SP4501 Evaluation Board 


Evaluation Board 


SP4501NEB 


SP4501Y 


SP4501 Evaluation Board 


Evaluation Board 


SP4501YEB 




Part Number 


Description 


Type 


Order Number 


SP4422A 


SP4422A Evaluation Board Instructions 


Evaluation Board Instructions 


SP4422AAN 


SP4425 


SP4425 Evaluation Board Instructions 


Evaluation Board Instructions 


SP4425EBI 



Part Number 



Description 



Type 



Order Number 



General EL Drivers 
General EL Drivers 



Analog Applications Worksheet Worksheet 

SP4422A Application Note Application Note 

Analog PC Board Layout Application Note Application Note 

Applications Manual for EL Lamp Drivers Application Note 



SPAD1 
SP4422AAN 
SPAD2 
SPAD3 
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SP4403 



Low Voltage Electroluminescent Lamp Driver 



features 

■ High Efficiency Design 

+2.2V to +4.5V Battery 
Operation 

DC-to-AC Converter Produces 
up to 220V PP for EL Display 
Panels 

■ Single Resistor Controlled 
Internal Oscillator 

■ Low Current Standby Mode 
Uses Small 470uH Coil 



description 

The SP4403 is a high voltage output DC-AC inverter specifically 
designed to drive electroluminescent lamps to backlight liquid crystal 
displays, keypads, and backlit readouts used in battery operated 
portable equipment. The SP4403 will operate from a +2.2V to +4.5V 
battery source. The device features a low power shutdown mode 
which draws less than 100nA (typical), ideal for low power portable 
products. One external inductor is required to generate the high volt- 
age AC output. One external resistor is used to select the internal 
oscillator frequency. The SP4403 is ideal for portable applications 
such as cellular phones, PDAs, and other portable applications using 
LCDs in dim or low light environments. The SP4403 is offered in 8 pin 
MSOP packages. 



Pagers 



PDAs 

LCD Modules 



COIL {T 
EL1 \T 



ELEN FT CirvAvr 
Vss [Tj SP4403 




Vbatt 
i, 



ELEN ► 



Vdd 



Rose 
450kQ 



C1 -L_ C2 
O.lnF — i 10nF 



1 



I 



SP4403 



EL Lamp 




L1 
470jiH 



D1 , 
1N4148 



ClNT * 

1800pF 



*optional device 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP4403EU 


-40X to +85°C 


8-Pin MSOP 


SP4403UEB 




Evaluation Board 



2002 Short Form Catalog 



D-5 



© Copyright 2001 Sipex Corporation 



SP4403 



pin number 


name 


description 


1 


ELEN 


Electroluminescent Lamp Enable. When driven HIGH, this input pin enables 
the EL driver output EL1 and EL2 (pins 4 and 5, respectively) to the EL lamp. 


2 


Vss 


Power Supply Common, Connect to the lowest circuit potential, typically ground. 


3 


COIL 


Coil. The inductor for the EL lamp is connected from V BAT rto this input pin. 


4 


EL1 


Electroluminescent Lamp. This is a lamp driver output pin to connect to the EL lamp. 


5 


EL2 


Electroluminescent Lamp. This is a lamp driver output pin to connect to the EL lamp. 


6 


Vdd 


Positive Battery Power Supply. Connect such that +2.2V < V DD < +4.5V. 


-7 

7 


C|NT 


Integrator Capacitor. An Integrator Capacitor (470pF typical) connected from 
this pin to ground filters out any coil switching spikes or ripple present in the 
outer waveform to the EL lamp. Connecting a fast recovery diode from COIL 
(pin 3) to this input pin increases the light output of the EL lamp. 


8 


Rose 


Oscillator Resistor. Connecting a 450kQ resistor to this input pin sets the 
frequency of the internal clock. 



absolute maximum ratings 

These are stress ratings only and functional operation of 
the device at these ratings or any other above those indi- 
cated in the operation sections of the specifications below 
is not implied. Exposure to absolute maximum rating con- 
ditions for extended periods of time may affect reliability. 



electrical specifications 

V BA tt = 3.0V, T A =25°C. L1=470£2H/12$2, R osc = 450k£2, C U MP = 15nF/35nF. C| NT = 680pF, C1 = 1.0S2F, and C2 = 10nF unless otherwise noted. 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITIONS 


Supply Voltage, V DD 


2.2 


3.0 


5.0 


V 




Supply Current, l DD 




1.5 
3.8 


3.0 
6.0 


mA 
mA 


Vdd = Vcoil = 3.0V 
Vdd = Vcoil = 5.0V 


Supply Current, l C0 | L +I DD 




45 
65 


65 
95 


mA 
mA 


Vdd = Vcoil = +3.0V 
Vdd = Vcoil = +5.0V 


Coil Voltage, V CO il 


Vdd 




9.0 


V 





ELEN Input Voltage, V ELEN 
LOW: EL off 
HIGH: EL on 


-0.25 
Vdd*0.61 
1.7V 




Vdd 


0.25 
Vdd+0.25 


V 
V 


V DD = 2.8V - 5.0V 
V DD = 2.2V - 2.8V 


Shutdown Current, l SD = I coi i_ +Idd 




0.05 


1.0 


mA 


Vdd = Vcoil = 5.0V 


INDUCTOR DRIVE 












Coil Frequency, f CO iL 


40.9 


51.2 


64.0 


kHz 




Coil Duty Cycle 


85 


90 


95 


% 




Peak Coil Current, I PK -coil 






85 


mA 




EL LAMP OUTPUT 












EL Lamp Frequency, f|_Aivip 


330 


400 


510 


Hz 


Vdd = Vcoil = 2.2V to 5.0V 


Peak to Peak Output Voltage, V PP 


170 
170 


195 
200 




Vpp 
Vpp 


Vdd = Vcoil = +3.0V, Clamp = 15nF 
Vdd = Vcoil = +5.0V, Clamp = 35nF 
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Power Supply, V BAT t 7.0V 

Input Voltages, ELEN (pin 1) -0.5V to (V DD +0.5V) 

Lamp Outputs 250V PP 

Operating Temperature -40°C to +85°C 

Storage Temperature -65°C to +150°C 

Power Dissipation per Package 

8-pin MSOP (derate 4.85mW/°C above +70°C) . . .400mW 



SP4412A 

Electroluminescent Lamp Driver 



features 

■ 2.2 V- 3.6 V Battery Operation 

50nA Maximum Standby 
Current (10nA typical) 

High Voltage Output Typical 
160 V PP 

External Oscillator Required 
Enable Control Pin 



description 

The SP4412A is a high voltage output DC-AC converter that can oper- 
ate from a 2.2V-3.6V power supply. The SP4412A is capable of sup- 
plying up to 250 V PP signals, making it ideal for driving small electrolu- 
minescent lamps. The device features 10nA (typical) standby current, 
for use in low power portable products. An inductor is used to generate 
the high voltage, and an external oscillator is needed as a clock source. 
The SP4412A is offered in an 8-pin narrow SOIC package or an 8-pin 
MSOP package. For < 



applications 
Watches 




ELEN [T 

NC m 

Osc IN GE 
VssR 



LCD Displays 



Sipepc 

SP4412A 



V DD 
7j EL2 
§J EL1 
FlCOIL 





LAMP 



30 mH 125 a Coil 



ordering information 



' on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP4412ACN 


0°C to +70°C 


8-Pin NSOIC 


SP4412ACU 


OX to +70°C 


8-Pin MSOP 


SP4412ACX 


0°C to +70°C 


Die 



D-7 
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SP4412A 



run mimhor 

pin numDcr 


na mo 
fldHIC 


description 


1 


ELEN 


Enable for driver operation, high = active; low = 


inactive. 


2 


NC 


No connection. 


3 


OSCin 


Oscillator clock input. 


4 


Vss 


Power supply common, connect to ground. 




5 


COIL 


Coil input, connect coil from V DD to Pin 3. 




6 


EL1 


Lamp driver outputl , connect to EL lamp. 




7 


EL2 


Lamp driver output2, connect to EL lamp. 


8 


Vdd 


Positive supply. 
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Electroluminescent Lamp Driver 



2.2V-5.0V Battery Operation 

50nA Typical Standby Current 

High Voltage Output 160 V PP 
typical 



pplications 

PDAs 
Cellular I 




■ Handheld Computers 



description 

The SP4422A is a high voltage output DC-AC converter that can oper- 
ate from a 2.2V-5.0V power supply. The SP4422A is capable of sup- 
plying up to 220 Vp P signals, making it ideal for driving electrolumi- 
nescent lamps. The device features 50 nA (typical) standby current, 
for use in low power portable products. One external inductor is 
required to generate the high voltage, and one external capacitor is 
used to select the oscillator frequency. The SP4422A is offered in an 
8-pin narrow and 8-pin MSOP packages. For delivery in die form, 
please consult the factory. 



typical application circuit 





W 






ELEN [T 


Cinav 


J] 


C2 










v ss HE 


SP4422A 




C1 


COIL fF 




jD v dd 


EL2 [T 




"si 


EL1 



| C V, N =3V_[+ 



ELEN=V 00 =ON 
ELEN=OV=OFF 



NOTE: 
Keep coil as close to the 
SP4422A as possible 



SP4422A 



=100pF 



ELEN 


C2 


Vss 


C1 


COIL 


Vdd 


EL2 


EL1 



r 



0.1 nF Low ESR 

Decoupling 

Capacitor 



EL Lamp 



NOTE: 
Keep high 

short and away from V, 
and clock lines 



Part Number 



Temperature Range 



SP4422ACN 
SP4422ACU 
SP4422ACX 



-40°C to +85°C 
-40°C to +85°C 
-40°C to +85°C 



8-Pin NSOIC 
8-Pin MSOP 
Die 



SP4422ANEB 
SP4422AUEB 



ISl/A 
N/A 



NSOIC Evaluation Board 
MSOP Evaluation Board 
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SP4422A 



Dili un 
PIN NO. 


NAME 


DESCRIPTION 


1 


ELEN 


Enable for driver operation, high = active; low = inactive. 


2 


v oo 


Power supply common, connect to ground. 




COIL 


Coil input, connect coil from Vqd to pin 3. 


4 


EL2 


Lamp driver output2, connect to EL lamp. 


5 


EL1 


Lamp driver output"!, connect to EL lamp. 


6 


Vdd 


Power supply for driver, connect to system V D d- 


7 


C1 


Capacitor input 1, connect to Cose- 


8 


C2 


Capacitor input 2, connect to Cqsc- 



block diagram 



r— Or- 

DD 



7|C1 
8 C2 



FF1 






Q 

FF2 











Vss 




5 
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Electroluminescent Lamp Driver Low Voltage Applications 



Low Voltage, Single Battery 
Operation (V BA n>1-1 VDC) 
DC to AC Inverter for EL 
Backlit Display Panels 

Externally Adjustable Internal 
Oscillator 

Low Current Standby Mode 



description 

The SP4425 is a high voltage output DC-AC converter that can operate 
from a single 1.5 VDC power supply. The SP4425 is capable of sup- 
plying up to 220 V PP signals, making it ideal for driving electrolumi- 
nescent lamps. The device features 1uA (typical) standby current for 
use in low power portable products. One external inductor is required 
to generate the high voltage charge and one external capacitor is used 
to select the oscillator and lamp frequencies. 

The SP4425 is offered in both an 8-pin narrow SOIC and 8-pin MSOP 
package. For delivery in die form, please consult the 1 



Pagers 

Digital Watches 
Backlit LCD Displays 




typical 



application 



pi re 1 1 it 



Pager Application 

B.TT. V IN =1.5V 



5] EL2 



=180pF 



NOTE: 
Keep coil as close to 
SP4425 as possible 



T 



Cose 


ELEN 


V ss SP4425 


Voo 


COIL 


EL1 


D1 


EL2 



c mT =ieoo P F 



ELEN=V DO =ON 
ELEN=0V=OFF 




1 .5 sq.in. 
4nF 



NOTE: 

Keep high voltage traces 
short and away from V DD 
and clock lines 



Part Number 


Temperature Range 


Package Type 


SP4425CN 


-40°C to +85°C 


8-Pin NSOIC 


SP4425CU 


-40°C to +85°C 


8-Pin MSOP 


SP4425CX 


-40°C to +85°C 


Die 


SP4425NEB 


N/A 


NSOIC Evaluation Board 


SP4425UEB 


N/A 


MSOP Evaluation Board 



2002 Short Form Catalog 



D-11 



© Copyright 2001 Sipex Corporation 



SP4425 



pin number 


name 


description 




Cose 


Capacitor input 1 , connect Capacitor from V ss to Pin 1 to set 

P frpnupnrv 


2 


V SS 


Pnwpr Qiinnlu rnmmnn pnnnprt to nrnnnd 
ruvvci ouuuiy uuiim i iui i, uuiiiigul lu yiuuiiu. 


3 


COIL 


Coil input, connect coil from V DD to pin 3. 


4 


D1 


Diode Cathode connection. Integrator capacitor (C iNT ), connect 

ranaritnr frnm nin 4 tn nrnnnrl tn minimi7P mil Qwitrhinn nnkp 

UajJaUILUI IIUIII \Jl\l *T LU ylUUIIU LU 1 1 III III 1 ilZ_u UUII OVVILOIIIIly IIUIDU. 


R 

<J 


FI ? 

LLC 


1 amn ririwpr nntnnt9 rnnnp^t tn FI lamn 

LallljJ UIIVCI UULUULC LUIIMCLL LU LL laiMU. 


u 


FI 1 

LL 1 


1 amn Hriupr niitnutl rnnnp^t tn FI lamn 

LalllU UIIVCI UULUULI, OUIIIICLL LU LL lalllU. 


7 


Vnn 


Power supply for driver, connect to system V DD or Vbatt- 


8 


ELEN 


Enable for driver operation, high = active; low = inactive. 



block diagram 




Ultra-Quiet Electroluminescent Lamp Driver For Cellular 

Phone Applications 



Patent Pending Output 
Waveshaping 

Waveshaped Output Optimized 
For Low Acoustic Noise And 
Maximum Efficiency 

Reduced Supply Current And 
Standby Current 

Up to15cd/m2 For Cell Phone 
Sized EL Lamps (2 to 3 sq. in.) 

Waveshaped Output And Low 
Frequency Operation Minimize 
Stress On EL Lamp To Extend 
Its Lifetime 

Uses 820uH, Sub-2mm Coils 

■ Gradual Rising And Falling 
Edges Minimizes EMI 

+2.7V To +5.0V Battery 
Operation 

■ Space-Saving 8-pin MSOP 
package 



KJ 




SiPwC 

SP4438 


Vj EL1 
j\ EL2 




6 \ ClNT 




5| COIL 



The SP4438 device is a low noise, high voltage output DC-AC inverter 
designed to drive electroluminescent lamps to backlight liquid crystal 
display and keypads used in cellular phones, cordless phones, 2-way 
radios, and other wireless communication products. The output wave- 
form of the SP4438 device is ideal for cell phone applications requir- 
ing low acoustic noise performance. One external resistor is used to 
set the internal oscillator frequency and one inductor is required to 
generate the high voltage AC output to drive an EL lamp up to 3 
square inches in size. The SP4438 operates from a +3.0V battery 
source and has a low power standby mode that draws less than 1 uA, 
making it ideal for low-power cellular applications. All input pins are 
ESD protected with internal diodes to V DD and V ss . The SP4438 is 
offered in a space-saving 8-pin MSOP package. 



typical application circuit 



Vbatt 
A 



C1 ■ 
0.1 ( iF ■ 




C2 
InF 



SP4438 



I L1 

I 820i.H/14Q 



D1 
1N4148 




ClNT 
47nF 



EL Lamp 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP4438EU 


-40°C to +85°C 


8-Pin MSOP 


SP4438UEB 




Evaluation Board 
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SP4438 



pin number name 


description 




Vdd 


Positive Battery Power Supply. Connect such that 
+2.7V < V DD < +5.0V. 


2 


ELEIM 


Electroluminescent Lamp Enable. When driven HIGH, this 
input pin enables the EL driver outputs for EL1 and EL2. This 
pin has an internal pulldown resistor. 


3 


Rose 


Oscillator Resistor. Connecting a resistor to this input pin sets 
the frequency of the internal clock. 


4 


Vgg 


Power Supply Common. Connect to the lowest circuit 
potential, typically ground. 


5 


COIL 


The inductor for the EL lamp is connected from V DD to this 
input pin. 


c 



p 

"INT 


Integrating Capacitor. An integrating capacitor (47nF typical) 
connected from this pin to ground filters out any coil switching 
spikes or ripple present in the output waveform to the EL lamp. 
Connecting a fast recovery diode from COIL to Cint increases 
the light output of the EL lamp. 


7 


EL2 


Electroluminescent Lamp Output 2. This is a high voltage lamp 

ririvpr nntniit nin tn rnnnprt tn thp Fl lamn 

UHVGI UULpUL [JIM LU UUIIIIGIjI LU LI IG l&IMU. 


8 


EL1 


Electroluminescent Lamp Output 1. This is a high voltage lamp 
driver output pin to connect to the EL lamp. 




block diagram 




COIL 



ClNT 



ELEN 



EL2 
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SP4439 

Ultra-Quiet Electroluminescent Lamp Driver with 

Programmable Wave Shape 



features 

User Programmable 
Waveshape Via Two External 
Resistors 

Patent Pending Low Noise 
Output Waveshaping 

Waveshaped Output For Low 
Acoustic Noise and Maximum 
Efficiency 

Reduced Supply Current And 
Standby Current 

Waveshaped Output And Low 
Frequency Operation 
Minimizes Stress On EL Lamp 
To Extend Its Lifetime 

Uses Low Profile 820uH Colls 

Waveform With Gradual 
Rising And Falling Edges 
Minimizes EMI 

+2.2V To +5.0V Battery 
Operation 

Space-Saving 10-pin MSOP 
package 



Cellular Radios 

Wireless Communication 
Products 



description 

The SP4439 device is a low noise, high voltage output DC-AC inverter 
designed to drive electroluminescent lamps that backlight liquid crys- 
tal display and keypads used in cellular phones, cordless phones, 2- 
way radios, and other wireless communication products. The output 
waveform of the SP4439 device is ideal for cell phone applications 
requiring low acoustic noise performance. One external resistor is 
used to set the internal oscillator frequency and one inductor is 
required to generate the high voltage AC output to drive an EL lamp 
up to 6 square inches in size. The device gives the customer flexibility 
to define waveform rise and fall times, to optimize noise performance, 
and to optimize efficiency for customer specific applications. The 
SP4439 typically operates from a +3.0V battery source and has a low 
power standby mode that draws less than 125nA, making it ideal for 
low-power cellular applications. All input pins are ESD protected with 
internal diodes to V DD and V ss . The SP4439 is offered in a space-sav- 
ing 10-pin MSOP package. 



typical application circuit 



R D [T 

V D d[T 

elen[T 

Rosen* 

VssH 



10] EL1 
8] EL2 

t1c int 

6 I COIL 
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SP4439 





1 
I 


D 


uiscnarge naie oet nesisior. uonneci ine aiscnarge raie sei resisior Trom inis pin xo ground. 


2 


v DD 


Positive Battery Power Supply. Connect such that +2.2V < V DD < +5.0V. 


3 


ELEN 


Electroluminescent Lamp Enable. When driven HIGH, this input pin enables the 
ti_ anver outputs tor cli ana ti_£. i nis pin nas an internal punaown resisior. 


A 
1 


p 


uscinaior nesisior. uonnecung a resistor to mis mpui pin sets ine trequency ot ine mxernai 
clock. 


5 


Vss 


Power Supply Common. Connect to the lowest circuit potential, typically ground. 


6 


COIL 


The inductor for the EL lamp is connected from V D d to this input pin. 


7 


C|NT 


Integrating Capacitor. An integrating capacitor (47nF typical) connected from this pin to 
ground filters out any coil switching spikes or ripple present in the output waveform to the 
EL lamp. Connecting a fast recovery diode from COIL to C| NT increases the light output of 
the EL lamp. 


8 


EL2 


Electroluminescent Lamp Output 2. This is a high voltage lamp driver output pin to connect 
to the EL lamp. 






Charge Rate Set Resistor. Connect the charge rate set resistor from this pin to 
pin 7, the integrating capacitor. 


10 


EL1 


Electroluminescent Lamp Output 1. This is a high voltage lamp driver output pin 
to connect to the EL lamp. 



block diagram 




Part Number 


Temperature Range 


Package Type 


SP4439EU 


-40°C to +85°C 


10-Pin MSOP 


SP4439UEB 




Evaluation Board 
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ADVANCE 



SP4446 



je, Miniature, Boost DC/DC Converter 

Less than 2V In, up to 34V Out 



features 

High Output Voltage: Up to 34V 

Optimized for Single Supply, 
1.2- 7V Applications 

High Efficiency: Greater than 

75% 

Low Quiescent Current: 30uA 

Miniature Package: 
5-Lead SOT-23 

Single Battery Cell Operation 

a Accurate 1% Band Gap 



■ 



Programmable Output Voltage 
m switch (300mV/300mA) 



LCD Bias 



Cell Phone 
Battery Backup 
Handheld Computers 
Low Voltage Power 
Portable Instrumentation 

I Ul IH U I v IIIOll UlllwlllllllUII 




SW GND FB 



description 

The SP4446 is a micro power step-up DC/DC converter. It is a current 
limited, fixed off time controlled regulator configured for use in boost 
mode applications. The operating voltage can be less than 2V and is 
capable of generating voltages as high as 34 Volts. 

The SP4446 is to be supplied in a SOT-23-5 and permits the 
construction of complete regulators that occupy < 0.2 square inches of 
board space. 



typical application circuit 



«»o- 

2V to 7V 



C1 - 
4.7nF- 



L1 D1 
10uH 





SW 


SHDN 


SP4446 

FB 

GND 



-Ohvout 




■ C2 

■ 1„F 



V 



pin no. 


name 


description 


1 


SW 


Switch Pin, This is the Drain of the internal 
NMOS power switch. Make the metal trace 
short to this pin for minimum EMI. 


2 


GND 


Ground. Connect this pin directly to the local 
ground plane. 


3 


FB 


Feedback Pin. Set the output voltage by 
selecting values for R1 and R2. 
R1 =R2[(V OU t/1.23)-1] 


4 


SHDN 


Shutdown Pin. Tie this pin to 0.9V or higher 
to enable the device. Tie below 0.25V to turn 
off the device. 


5 




Input Supply Pin. Bypass this pin with a 
capacitor as close to the device as possible. 
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SP4446 



absolute maximum ratings 

These are stress ratings only and tunctional opera- 
tion of the device at these ratings or any other above 
those indicated in the operation sections of the 
specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 

V, N 15V 

SW Voltage -0.4 to 36V 

Mm + o.3V 



All other pins -0.3V to V cc + 0.3V 

Current into FB ± 1 mA 

SHDN Voltage 10V 

Tj MAX 125°C 

Commercial Temperature Range -65 to 150°C 

Peak Output Current < 10us SW 500mA 

Storage Temperature -65 to 1 50°C 

Power Dissipation 200mW 

Lead Temperature (Soldering, 10 sec) 300°C 

ESD Rating 2kV HBM 



electrical speciu 

Unless otherwise specified: V, N = 1 .2V, V S hdn = V| N , -40°C < T A < 85°C, C1 = 4.7uF, C2 = 1 uF. 



PARAMETER 
rHnHIVIt 1 Ctl 


IVIIN 


TVP 
1 Tr 


MAY 
IVtMA 


1 IM1TQ 
UNI 1 o 


UUNUI 1 IUNO 




1.0 




15 


V 


Switch Current Limit = 350mA 


Supply Current 




20 


30 
1 


uA 
UA 


No Switching 
SHDN = 0V 


V Feedback (FB) 


1.205 


1.230 


1.255 


V 




FB Hysteresis 




8 




mV 




V FB Input Bias Current 






80 


nA 


Vpg = 1 ,23V 


Line Regulation 




0.02 


0.1 


la 


1.2sV| N s12V 


Switch Off Time 




400 




ns 


V FB >1V 






1500 




ns 


V FB < 0.6V 


Switch V CESAT 




85 


120 


V 


Isw = 75mA 






250 


350 


V 


l S w = 300mA 


Switch Current Limit 


75 


100 


125 


mA 


Note 3 




300 


350 


400 


mA 


Note 3 


SHDN Bias Current 




2 
8 


3 

12 


uA 
MA 


V S hdn = 1-2V 

V SHDN = 5V 


SHDN V| N High 


0.9 






V 




SHDNV| N Low 






0.25 


V 




Switch Leakage Current 




0.01 


5 


uA 


Switch Off, V sw = 5V 




Notel . Absolute maximum ratings are those values beyond which the device may be impaired. 

Note 2. Guaranteed by design, characterization and statistical process control, tested at T = 25°C only. 

Note 3. Current limit is guaranteed by design and is not production tested. 



D . 18 



2002 Short Form Catalog 



©Coi 



ght 2001 Sipex Co 



SP4491 







Two Panel Electroluminescent Lamp Driver 



features 

Single IC Drives 2 EL Lamps 
For Backlighting: 

- Cell Phone Keypad & LCD 

- Multi-Color EL Lamps 

Multi-Segment EL Lamps 

Control Over Lamp-A & Lamp- 
B For Independent Or 
Concurrent Operation 

+2.2V to +6.0V Battery 
Operation 

I Single Coil Used To Generate 
High Voltage AC Outputs 

Low Power Standby Mode 
Draws 100nA Typical Current 

A Single Resistor Controls the 
Internal Oscillator 

DC-AC Inverter Produces Up 
To 220V PP 

Space-Saving 10MSOP 
Package 



Cellular 
PDA's 

Handheld GPS Units 
Security Systems 
POS Terminals 











ELEN1 [j_ 

Vdd QT 


Sipe* 

SP4491 


jol 

9 I 


EL1 
EL2 


Rose (IT 




*8~1 


ELcommon 


ELEN2 \J_ 




7 ] 


ClNT 


Vss \JT 




6 I 


COIL 



description 

The SP4491 electroluminescent lamp driver provides designers of cell 
phones, PDA's and other handheld, portable electronic devices with an 
integrated solution for driving two EL lamps independently or concur- 
rently. The SP4491 reduces system cost, component count and board 
space requirements over a discrete 2-EL driver approach. The EL 
lamps operate in opposite phase so the SP4491 can be easily imple- 
mented in applications driving multi-color or multi-segment EL lamps. 
The SP4491 operates from a +2.2V to +6.0V battery source. The 
device features a low power standby mode which draws less than 
1uA. The frequency of the internal oscillator is set using a single exter- 
nal resistor. A single external inductor is required to generate the high 
voltage AC outputs to drive the EL lamps. All input pins are ESD pro- 
tected with internal diodes to V DD and V ss . 



ELEN1 


ELEN2 


EL1 Output 


EL2 Output 








OFF 


OFF 





1 


OFF 


ON 


1 





ON 


OFF 


1 


1 


ON 


ON 




Sipepc 



SP4491 



C1 —I— C2- 
0.1mF-j- 1nF 



2 I 



* optional device 




470(iH 



D1 
1N4148 



ClNT 

i I 1800pF 



in 



EL Lamp EL Lamp 
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SP4491 



PIN NUMBER 


NAME 


DESCRIPTION 


1 


ELEN1 


Electroluminescent Lamp Enable Control Line 1. This is a control line to enable a single 
or dual EL lamp output. Refer to Table 1 for the control logic. 


2 


Vdd 


Positive Battery Power Supply. Connect such that +2.636V < V D o < +3.15V. 


3 


Rose 


Oscillator Resistor. Connecting a resistor between this input pin and Vss sets the 
frequency of the internal clock. 


4 


ELEN2 


Electroluminescent Lamp Enable Control Line 2. This a control line to enable a single or 
dual EL lamp output. Refer to Table 1 for the control logic. 


5 


Vss 


Power Supply Common. Connect to the lowest circuit potential, typically ground. 


6 


COIL 


Coil. The inductor for the boost converter is connected from V BATT to this input pin. 


7 


C||\|f 


Integrator Capacitor. An integrating capacitor (1800pF typically) connected from this 
pin to ground filters out any coil switching spikes or ripple present in the output wave 
form to the EL lamps. Connecting a fast recovery diode from COIL to C !WT increases the 
light output of the EL lamp. 


8 


ELcommon 


Electroluminescent Common. This is a high voltage lamp driver output pin common to 
both EL lamps. 


9 


EL2 


Electroluminescent Lamp Output 2. This is a high voltage lamp driver output pin 
connect to the second EL lamp. 


10 


EL1 


Electroluminescent Lamp Output 1. This is a high voltage lamp driver output pin to 
connect to the first EL lamp. 









HHHHHH 




COIL 




ordering inf 



Part Number 


Temperature Range 


Package Type 


SP4491EU 


-40°C to +85"C 


10-Pin MSOP 


SP4491UEB 




Evaluation Board 
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EL Plus Piezo Driver 



I Integrated EL Plus Piezo Driver for 
Portable Electronic Devices 

Reduces System Cost, Size & 
Component Count 

+2.2V to +6.0V Battery Operation 

A Single External Coil Drives Both 
the EL Lamp and Piezo Transducer 
Circuitry 

I Piezo Transducer Can Be Driven by 
an External Clock or Internal Clock 
A Single Resistor Controls the 
Internal Oscillator 

DC-to-AC Inverter Produces Up To 
200V PP to Drive EL Lamps 

DC-to-AC Inverter Produces 
Waveform to Drive Piezo 
Transducer 

I Low Current Standby Mode Draws 
Less than 1pA 

applications 

PDA's 
Pagers 
■ GPS 

Hand Held Medical Devices 



description 

The SP4501 provides designers with both an electroluminescent lamp 
driver for backlighting and a piezo transducer driver to generate audio 
alert tones. The integration of an EL lamp driver and a piezo transduc- 
er driver in a single cost-effective IC reduces system cost, board 
space requirements and component count. The SP4501 is ideal for 
portable applications such as pagers, electronic games, PDAs, medical 
equipment, and designs with liquid crystal displays, keypads, and 
backlit readouts. The SP4501 will operate from a +2.2V to +6.0V 
source. The device features a low power standby mode which draws 
less than 1uA (typical). The frequency of the internal oscillator is set 
with a single external resistor. The piezo transducer driver can be driv- 
en with the internally generated clock signal or an external clock signal 
provided by the designer. A single inductor is required to generate the 
high voltage AC used to drive the EL lamp and the piezo transducer. 
All input pins are ESD protected with diodes to V DD and V S s- 





EL Lamp 



Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP4501EN 
SP4501EY 


-40°C to +85°C 
-40°C to +85°C 


14-Pin IMSOIC 
14-Pin TSSOP 


SP4501 NEB 




IMSOIC Evaluation Board 



pin number 


name 


description 


1 


ELEN 


Electroluminescent Lamp Enable. When driven HIGH, this input pin enables the EL 
driver outputs. This pin has an internal pulldown resistor. 


2 


PZEN 


Piezo Enable. When this input pin is driven HIGH, the piezo operates at a frequency 
fosc/16. When this input pin is LOW, the clock signals applied to PZCK or PZCK will 
drive the internal piezo circuitry. This pin has an internal pulldown resistor. 


3 


Rose 


Oscillator Resistor. Connecting a resistor between this pin and V DD sets the frequency 
of the internal clock. 


4 


PZCK 


Inverse Piezo Clock. When PZEN is LOW, the internal piezo circuit will operate at the 
frequency of the clock signal applied to this input pin. For the piezo driver to rest in the 
inactive mode, it is required that PZCK remains at logic HIGH. This pin has an internal 
pullup resistor. 


5 


PZCK 


Piezo Clock. When PZEN is LOW, the internal piezo circuit will operate at the frequency of 
the clock signal applied to this input pin. For the piezo driver to rest in the inactive mode, 
it is required that PZCK remains at logic LOW. This pin has an internal pulldown resistor. 


6 


NC 


No connect. 


7 


Vss 


Power Supply Ground. Connect to the lowest circuit potential, typically ground 


8 


COIL 


Coil. The inductor for the boost converter is connected from Vbatt 10 this Pin- 


9 


C|NT 


Integrator Capacitor. An integrator capacitor connected from this pin to ground filters out 
any coil switching spikes or ripple present in the output waveform to the EL lamp. Con- 
necting a fast recovery diode from COIL to C| NT increases the light output of the EL lamp. 


10 


PZ1 


Piezo Transducer Output. Connect this pin to the piezo transducer. 


11 


PZ2 


Piezo Transducer Output. Connect this pin to the piezo transducer. 


12 


EL1 


Electroluminescent Lamp Output. Connect this pin to the EL lamp. 


13 


EL2 


Electroluminescent Lamp Output. Connect this pin to the EL lamp. 


14 


Vdd 


Positive Power Supply. This pin should be bypassed with a 0.1 uF capacitor. 
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SP6685 



High Efficiency Charge Pump Regulator for White LEDs 



Ideal For White LED Driver 

Low Profile, Inductorless 
Regulator 

Up To 96% Power Efficiency 

+2.7V to +5.0V Input Voltage 
Range 

5% Accurate Output Current or 
Voltage 

70mA Output Current at 5V 
Output 

3mA Quiescent Current 

1pA Shutdown Current 

Build-in 1.3MHz Oscillator 

Programmable Output Current 
or Voltage 

Shutdown to Disconnect Output 
from Input 

Soft Start to Eliminate In-Rush 
Current 

Digital Dimming Control 

Industry Standard 10-Pin 
MSOP Package 

Space Saving 10-Pin 3mm x 
3mm MLP Package 



Next Gen Mobile Phones 
PDA's 

3.3V to 5.0V Conversion 
Digital Still Cameras 
Digital Camcorders 
Palmtop Computers 
Color LCD Modules 
e-Books 



The SP6685 is a charge pump ideal for converting a Li-Ion battery 
input for driving white LED's used in backlighting color displays. The 
charge pump automatically switches among X1.5, X1.75 and X2 
modes based on the input voltage, providing greatly improved effi- 
ciency over traditional methods using charge pump doubler followed 
by LDO. The SP6685 device operates with an internal 1.3MHz clock, 
which enables the use of small external components. Either output 
current or voltage can be accurately regulated through modulating 
the switcher between the charge pump and output capacitor. The 
SP6685 can deliver high power efficiencies up 96% with low 
quiescent currents. The SP6685 is offered in 10-pin MLP and 10-pin 
MSOP packages. 



typical application circuit 




Max 70mA 



While 
LED 
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SP6685 

absolute maximum ratings 

These are stress ratings only and functional opera- 
tion of the device at these ratings or any other 
above those indicated in the operation sections of 
the specifications below is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods of time may affect reliability. 



Supply Input Voltage (V, N ) -0.3V to +7.0V 

Output Voltage (V 0U t) -0.3V to +7.0V 

Output Current (I 0U t) -\00mk 

Power Dissipation per Package - 10-pin MSOP 

(derate 8.84mW/°C above +70°C) 720mW 

Junction Temperature +125°C 

Storage Temperature -65°C to +150°C 



electrical specifications 

Unless otherwise specified: V, N =+2.7 to +5.0V, C, N =2.2 uF (ceramic), CF1 =CF2 =C 0U t =1-0 uF,(ESR =0.03 Q) and T A = -40°C to +85°C 
unless otherwise noted. 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


CONDITIONS 


Input Voltage 


2.7 




5.0 


V 




Quiescent Current 






3 


mA 




Shutdown Current 






1 


uA 


SD=0V 


Oscillator Frequency 


1.3*(1-30%) 


1 


1.3*0+30%) 


MHz 




Vfg Reference Voltage 
D0=1, D1=0 
D0=0, D1=1 

UU= I , U I = I 


0.078*0-10%) 
0.1 56* (1-6%) 

U.O I O \ I /o) 


0.078 
0.156 
U.O I o 


0.078*0-10%) 
0.156*(1-6%) 

ri oi q*H co/ \ 
U.O lo [ 1 O fo) 


V 
V 

V 


3V<V 0UT <5V 
3V < V ut < 5V 

ov < Vqu7 < OV 


Charge Pump Output 
Resistance 






A 


VV 


rtj = UV 


X1.5 to X1.75 Mode 
Transition Threshold 


3.9*(1-5%) 


3.90 


3.9* (1+5%) 


V 


V|n falling 


X1.75 to X2 Mode 
Transition Threshold 


3 4*(1-5%) 


3.40 


3.4* (1+5%) 


V 


V AD j falling 


Hysteresis for Mode 
Transition Voltage 




50 




mVpp 




Maximum Output Current 
(0°C to 70°C) 


70 






mA 


V 0UT =5V 
V| N > 3.0V 


DO and D1 Logic Low 






0.4 


V 




DO and D1 Logic High 


1.3 






V 




Shutdown Pin Current 




.01 


1 


uA 


V SD = 4.2V 


Shutdown Delay Time 


4 






ms 




FB Pin Current 






0.5 


uA 


V FB = 1V 


Vout Transition Time 


200 




400 


us 


DO, D1 transition from (0,0) to (1,1) 


Soft Start Time 


1 






ms 




Efficiency 




85 




% 


Vout = 5V, I 0U t = 60mA 
V| N = 3.0V, 3.6V and 4.0V 
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V OUT 
C1P 

V|N 

DO 
FB 5 



SP6685 

10 Pin MSOP 




10) C2P 
9]C1N 
~s] GND 
C2N 
6 D1 



: 


1 

name description 




V UT 


Regulated charge pump output. 


2 


C1P 


Positive terminal to the charge pump flying capacitor CF1 . 


3 


V|N 


Input pin for the 2.7V to 5.0V supply voltage. 


4,6 


DO, D1 


Digital control input pins 

(0,0): The output is disconnected from 

input. IC enters shutdown mode and draws only 1 pA current after 4mS. 

(1.0) : V REF = 0.078V 
(0,1): V REF = 0.156V 

(1.1) : V REF = 0.313V (1.25/4) 


5 


FB 


This is the feedback pin for output current or voltage regulation. 
The voltage of this pin is compared with the reference voltage 
(V REF ) determined by the DO and D1 pins. 


7 


C2N 




8 


GND 


Ground reference. 


9 


C1N 


Negative terminal to the charge pump flying capacitor CF2. 


10 


C2P 


Positive terminal to the charge pump flying capacitor, CF1 . 



informat 



Part Number 


Temperature Range 


Package Type 


SP6685EU 
SP6685ER 


-40°C to +125°C 
-40°C to +125°C 


10-Pin MSOP 
10 Pin 3mm x 3mm MLP 
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5.0V RS-232 Serial Transceivers 



TX/RX CONFIGURATION 
Part No. No. No. Wakeup Receiver External 

rs Disable Cap Capacitors 



FEATURES 



SP200 

SP202E 

SP204 



SP205B 



TTL 



Min Data 
Rate 




✓ 10kV 
15kV 
10kV 



120kbps 
120kbps 
120kbps 



✓ 10kV ✓ 120kbps 

✓ 10kV ✓ 120kbps 



+5v High Speed RS-232 Transceivers 
with 0.1 uF Capacitors 
High Performance RS-232 Line 
Drivers/Receivers 
+5V High Speed RS-232 

Transceivers 
with 0.1 pF Capacitors 
+5V High Speed RS-232 
Transceivers 
with 0.1 uF Capacitors 
+5V High Speed RS-232 
Transceivers 
with 0.1 uF Capacitors 



SP206 


4 


3 





✓ 0.1 pF 


4 


✓ 


10kV 


✓ 


120kbps +5V High Speed RS-232 

Transceivers with 0.1 pF Capacitors 


SP206B 


4 


3 


3 


✓ 0.1 pF 


4 


✓ 


10kV 


✓ 


120kbps +5V High Speed RS-232 

Transceivers with 0.1 pF Capacitors 


SP207 


5 


3 


° 


0,pF 


4 




10kV 




120kbps +5V High Speed RS-232 

Transceivers with 0.1 pF Capacitors 


SP207B 


5 


3 


3 


0.1 pF 


4 


✓ 


10kV 


✓ 


120kbps +5V High Speed RS-232 

Transceivers with 0.1 pF Capacitors 


SP207E 


5 


3 





0.1pF 


4 




15kV 




120kbps +5V High Speed RS-232 

Transceivers with 0.1 pF Capacitor 


SP207EH 


5 


3 





0.1pF 


4 




15kV 




460kbps High Speed +5V High Performance 
RS-232 Transceivers 


SP207H 


5 


3 





0.1pF 


4 




10kV 




230kbps +5V High Speed RS-232 
Transceivers 


SP207HB 


5 


3 


3 


0.1pF 


4 


✓ 


10kV 


✓ 


460kbps +5V High Speed RS-232 



Transceivers 
+5V 



SP208E 


4 


4 







0.1pF 


4 




15kV 




120kbps +5V High Performance RS-232 
Transceivers 


SP208EH 4 


4 







0.1pF 


4 




15kv 




460kbps High Speed +5V High Performance 


SP211 


4 


5 





✓ 


0.1pF 


4 


✓ 


10kV 


✓ 


120kbps +5V High Speed RS-232 

Transceivers with 0.1 pF Capacitors 


SP211B 


4 


5 


5 




0.1pF 


4 


✓ 


10kV 


✓ 


120kbps +5V High Speed RS-232 

Transceivers with 0.1 pF Capacitors 


SP211E 


4 


5 




✓ 


0.1pF 


4 


✓ 


15kV 


✓ 


120kbps +5V High Performance RS-232 
Transceivers 


SP211EH 


4 


5 





✓ 


0.1 pF 


4 


✓ 


15kV 


✓ 


460kbps High Speed +5V High Performance 






















RS-232 Transceivers 


SP211H 


4 


5 





✓ 


0.1 pF 


4 


✓ 


10kV 




230kbps +5V High Speed RS-232 
Transceivers 


SP211HB 


4 


5 


5 




0.1pF 


4 


✓ 


10kV 


✓ 


460kbps +5V High Speed RS-232 



I 
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5.0V RS-232 Serial Transceivers: continued 



TX/RX CONFIGURA1 
Part No. No No. W 

Number Drivers Receivers 

SP213 4 5 



SP213E 4 
SP213EH 4 




0.1 mF 



SP230A 
SP232A 
SP232E 
SP233A 
SP233E 
SP234A 
SP235A 
SP235B 



na 







na 

5 



✓ 0.1pF 
0.1uF 
0.1uF 
0.1pF 



1pF 



✓ 
✓ 



10kV ✓ 120kbps +5V High Speed RS-232 

Transceivers with 0.1 pF Capacitors 
15kV ✓ 120kbps +5V High Perforn 




✓ 460kbps High Speed +5V High I 
RS-232 Transceivers 
+5V Powered Multichannel RS-232 



15kV 



15kV 



✓ 
✓ 



SP236A 4 3 

4 3 3 



SP236B 
SP237A 
SP238A 
SP240A 
SP240B 
SP241A 
SP241B 
SP310A 
SP310E 
SP312A 
SP312E 




1uF 
1uF 
luF 
1pF 
1uF 
1uF 
1pF 
1pF 
0.1pF 

✓ 0.1 pF 

✓ 0.1uF 



✓ 
✓ 
✓ 
✓ 



✓ 
✓ 
✓ 
✓ 
✓ 
✓ 
✓ 
✓ 



15kV 



20kbps 
120kbps 
120kbps 
120kbps 
120kbps 
20kbps 

✓ 20kbps 

✓ 20kbps 
0kb| 

✓ 20kbps 
20kbps 
20kbps 

✓ 20kbps 

✓ 20kbps 

✓ 20kbps 

✓ 20kbps 
120kbps 

✓ 120kbps 
120kbps 

✓ 120kbps 



Enhanced RS-232 Line 

Drivers/Receivers 

High Performance RS-232 Line 

Drivers/Receivers 

Enhanced RS-232 Line 

Drivers/Receivers 

High Performance RS-232 Line 

Drivers/Receivers 

+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-: 



+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-232 
Drivers/ Receivers 
+5V Powered Multichannel RS-232 
Drivers/ Receivers 
Enhanced RS-232 Line 
Drivers/Receivers 
High Performance RS-232 Line 
Drivers/Receivers 
Enhanced RS-232 Line 
Drivers/Receivers 
High Performance RS-232 Line 
Drivers/Receivers 
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+12V and Dual Supply RS-232 Serial Transceivers 



TX/PX CONFIGURATION FEATURES 
Part No. No. No Wakeup Receiver External TTL Date Power 

Number Drivers Receivers Receivers Disable Cap Capacitors Shutdown Wakeup ESD Tristate Rate Supply Comments 

SP2209E 6 10 2 ✓ 0.1uF 2 ✓ ✓ 15kV ✓ 460kbps +12V Dual RS-232 Port with 

15kV ESD Protection 



SP231A 2 2 





0.1 UF 



120kbps +12V. Enhanced RS-232 



3.3V RS-232 Serial Transceivers 





TX/RX CONFIGURATION 




FEATURES 










Part 
Number 


No. 
Drivers 


No. 
Receivers 


No. Wakeup 
Receivers 


Receiver 
Disable 


Shutdown Wakeup 


AUTO 


TTL 
* Tristate 


Data 
Rate 


Comments 


SP3203E 


3 


2 





✓ 


✓ 




✓ 


250kbps 


3V, 15kV, 3 Driver, 2 Receiver 
RS-232 with Voltage Select 


SP3220E 


1 


1 





✓ 


✓ 






250kbps 


+3.0V to +5.5V RS-232 
Driver/Receiver Pair 


SP3222E 


2 


2 





✓ 


✓ 




✓ 


250kbps 


True +3.0V to +5.5V RS-232 
Transceivers 


SP3222EH 


2 


2 





✓ 


✓ 




✓ 


500kbps 


High Speed True +3.0V to +5.5V 
RS-232 Transceivers 


SP3223E 


2 


2 


2 


✓ 


✓ ✓ 


✓ 


✓ 


250kbps 


Intelligent +3.0V to 5.5V RS-232 
Transceivers 


SP3223EH 


2 


2 


t ■ 


✓ 


✓ ✓ 


✓ 


✓ 


500kpbs 


High Speed Intelligent +3.0V to 
5.5V RS-232 Transceivers 


SP3232E 


2 


2 













250kbps 


True +3.0V to +5.5V RS-232 
Transceivers 


SP3232EH 


2 


CM 











500kbps 


High Speed True +3.0V to +5.5V 
RS-232 Transceivers 


SP3238E 


5 


3 





✓ 


✓ ✓ 


✓ 


✓ 


250kbps 


3V, high ESD 5 Drivers, 3 Receiver 
RS-232 Serial Interface 


SP3243E 


3 


5 5 


✓ 


✓ ✓ 


✓ 


✓ 


250kbps 


Intelligent +3.0V to 5.5V RS-232 
Transceiver 


SP3243EH 


3 


5 


5 


✓ 


✓ ✓ 


✓ 


✓ 


500kbps 


High Speed Intelligent +3.0Vto 
5.5V RS-232 Transceiver 


SP385A 
SP385E 


2 

2 


2 
2 







✓ 

✓ 


✓ 

✓ 




- 11 


250kbps 
250kbps 


+3V to +5V RS-232 Line 
Driver/Receiver 

Enhanced +3Vto +5V RS-232 Line 
Driver/Receiver 
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5.0V RS-485 Serial Transceivers 



Part 
Number 

SP481 1 
SP481R 1 











Driver/ 




No. 


No. 


Data 


Half/Full Slew 


3ate Receiver 




Drivers 


Receivers 


Rate 


Duplex Limr 




ESD Fanout 



5Mbps Half 
5Mbps Half 



✓ 
✓ 



SP487 
SP487E 
SP488 
SP488A 



SP489 
SP489A 
SP489E 
SP490 






4 


5Mbps 











4 


10Mbps 





4 


10Mbps 





4 


5Mbps 



na 



✓ 
✓ 



32 
400 




SP490E 1 



SP491 



SP491E 1 



SP495 



10Mbps 


na 




5Mbps 


Full 


10Mbps 


Full 


5Mbps 


Full 


10Mbps Full 


10Mbps 


Half 








Comments 

5V, low power, 250kbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 250kbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 250kbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 250kbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 250kbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 250kbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 250kbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 5Mbps quad RS-485 

Drivers 

5V, low power, 5Mbps quad RS-485 
Drivers 

5V, low power, 5Mbps quad RS-485 

5V, low power, 5Mbps quad RS-485 
Drivers 

5V, low power, 5Mbps quad RS-485 
Drivers 

5V, low power, 5Mbps quad RS-485 
Drivers 

5V, low power. 5Mbps quad RS-485 
Drivers 

5V, low power, 5Mbps quad RS-485 
Drivers 

5V, low power, 5Mbps quad RS-485 
Drivers 

5V, low power, 5Mbps < 
Drivers 

5V, low power, 5Mbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 10Mbps half duplex 

RS-485 Serial Transceiver 

5V. low power, 5Mbps half duplex 

RS-485 Serial Transceiver 

5V, low power, 10Mbps half duplex 

RS-485 Serial Transceiver 

5V, 10Mbps Quad Half Duplex 

RS-485 Transceiver 
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3.3V RS-422 and RS-485 Serial Transceivers 



Part 


No. 


No. 


Data 


Half/Full Slew Rate 


Driver/ 
Receiver 








SP3481 




1 


10Mbps 


half 




✓ 


✓ 


2kV 


+3.3V, low power, 10Mbps half duplex 

no HOD 11 dl loLclVcl b 


SP3483 


1 


1 


250kbps 


half 


✓ 


mmmm 




ow/ 
IYN 


+3.3V, low power, 250kbps, slew rate 

limiieu lldIT UUpicX no 400 lidNbtolvGio 


SP3485 


1 


1 


10Mbps 


half 




✓ 




2kV 


+3.3V, low power, 10Mbps half duplex 

no tOJ LlalioUGIVCIo 


SP3486 


4 





10Mbps 


na 




✓ 




2kV 


+3.3V, low power, 10Mbps quad 




















RS"485 drivers 


SP3487 


4 





10Mbps 


na 




✓ 




2kV 


+3.3V, low power, 10Mbps quad RS-485 

HrivprQ 


SP3488 





4 


10Mbps 


na 




✓ 




2kV 


+3.3V, low power, 10Mbps quad RS-485 
receivers 


SP3489 





4 


10Mbps 


na 




✓ 




2kV 


+3.3V, low power, 10Mbps quad RS-485 
receivers 


SP3490 


1 


1 


10Mbps 


full 








2kV 


+3.3V, low power, 10Mbps full duplex 
no-4oD iransceivers 


SP3491 


1 


1 


10Mbps 


full 




✓ 




2kV 


+3.3V, low power, 10Mbps full duplex 

no ho J 1 1 di looci vc) o 


SP3493 


1 


1 ' 


250kbps 


full 


✓ 






2kV 


+3.3V, low power, 250kbps, slew rate 
nriiiiea nan uupiex no hou transceivers 


SP3494 


1 


1 


2.5Mbps 


half 


✓ 


✓ 


✓ 


2kV 


+3.3V, low power, 2.5Mbps, slew rate 
limited half duplex RS-485 transceivers 


SP431 


4 





60Mbps 


































SP432 





4 


40Mbps 


na 




✓ 


✓ 


2kV 


+3.3V High Speed RS-422 Quad 
Differential Line Receiver 



USB Serial Transceivers 












No. 








SP5301 1.5/12 Mbps 1 


3 


Half 


✓ 


127 Universal Serial Bus Driver (USB 1.1) 
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Dual Protocol Serial Transceivers 



I ™ ber ^ RS . 485 ( 

SP319 4/4 



SP320 


4/4 




MA 
4/4 


SP331 


4/4 


SP332 


4/4 


SP333 


3/5 


SP334 


3/5 



3/3 
3/3 
3/3 



2/2 



2/2 



120 kbps 10Mbps 

120 kbps 5Mbps 

230kbps 10Mbps 

120kbps 10Mbps 
✓ 460 kbps 

230kbps 10Mbps 



✓ 
✓ 



✓ 
✓ 



Complete 5V only V.35 Interface 
with RS-232 Control Lines 
Complete 5V only V.35 Interface 

Programmable V.11/V.35 
Transceiver 

Programmable RS-232/RS-485 
Transceiver 

RS-232/RS-485 Multimode Serial 
Transceiver 

+5V only RS-232 / Apple Talk 
Programmable Transceiver 
Programmable RS-232/RS-485 
Transceiver 



Multiprotocol Serial Transceivers 
























bs-, 85 


V.10 




uln X« « n 
V.10 V.10 V.10 










internal 
Lonpback 


P„w«, 
Kower 



SP502 


6 


7 


✓ (2) i/(1) 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 






5MHz 






2kV 




+5V 


SP503 


7 


7 


✓ (2) ./(1) 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 






5MHz 






2kV 




+5V 


SP504 


7 


7 


✓ (2) ✓(!) 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


5MHz 






2kV 


✓ 


+5V 


SP505A/B 


7 


7 


✓ (2) i/(1) 


✓ 


✓ 




✓ 


✓ 


✓ 


✓ 


✓ 


8.2MHz 


✓ 


✓ 


2kV 


✓ 


+5V 


SP506 
SP507 


7 
7 


7 


✓ (2) ,/(1) 


✓ 


✓ 




✓ 
✓ 


✓ 
✓ 


✓ 
✓ 


✓ 


✓ 
✓ 


10MHz 
1UMHZ 


✓ 


✓ 


2kV 
2kV 


✓ 


+5V 
+ 5V 


SP508 


8 


8 


✓ (8) ✓(8) 


✓ 


✓ 




✓ 


✓ 


✓ 




✓ 


20MHz 


✓ 


✓ 


15kV 


✓ 


+5V 


SP514 


7 


7 


✓ (2) ^(1) 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


✓ 


5MHz 






2kV 


✓ 


+5V 


SP516 


7 


7 


✓ (2) 1/(1) 


✓ 


✓ 




✓ 


✓ 


✓ 


✓ 


✓ 


10MHz 


✓ 


✓ 


2kV 


✓ 


+5V 


SP522 


2 


2 


✓ (4) t/(4) 


✓ 


✓ 


✓ ✓ 












5MHz 






2kV 




+5V; ±1 


SP524 


4 


4 


✓ (4) t/(4) 


✓ 


✓ 


✓ ✓ 












5MHz 






2kV 




+5V; ±1 




© Copyright 2001 Sipex Corporation 



Serial Interface Evaluation Boards and Application Notes 



CVdlUdilUII DUdlUo 

ran nurnuer 


Description 


Type 


Order Number 


SP504M 


SP504 Evaluation Board 


Evaluation Board 


SP504EB 


SP505A, SP505B 


SP505 Evaluation Board 


Evaluation Board 


SP505EB 


SP506 


SP506 Evaluation Board 


Evaluation Board 


SP506EB 


SP507 


SP507 Evaluation Board 


Evaluation Board 


SP507EB 


SP508 


SP508 Evaluation Board 


Evaluation Board 


SP508EB 


Application Notes 


Part Number 


Description 


Type 


Order Number 


SP503 


Application Note for the SP503 Multi-Mode 
Serial Transceiver 


Application Note 


SP50 


SP504 


Application Note for the SP504 Multi-Mode 
Serial Transceiver 


Application Note 


SP504 


SP505, SP506, SP507 


Application Note for the SP505, SP506, SP507 
Evaluation Board 


Application Note 


SPSI1 


General Multi-Protocol 


Multi-Protocol Transceiver Design Manual 


Design Manual 


SPSIDM1 
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SP200/204/205/206/207/208/21 1/21 3 

+5V High-Speed RS-232 Transceivers 

with 0.1 |jF Capacitors 



features 

0.1 |iF External Charge Pump 
Capacitors 

■ 120kbps Data Rate 

Standard SOIC and SSOP 
Packages 

Multiple Drivers and 



Single 5V Supply Operation 

1pA Shutdown Mode 

WakeUp Feature in Shutdown 
Mode 

Tri-State Receiver Outputs 

Meets All RS-232 and V.28 
Specifications 

Improved Driver Output 
Capacity for Mouse 
Applications 

±10kV ESD Protection* 



description 

The SP200 series are multi-channel RS-232 line transceivers in a vari- 
ety of configurations to fit most communication needs. All models in 
this series feature low-power CMOS construction and Sipex patented 
(5,306,954) on-board charge pump circuitry to generate the ±10V RS- 
232 voltage levels, using 0.1 pF charge pump capacitors to save board 
space and reduce circuit cost. The SP200, SP205, SP206, SP207B, 
SP211 and SP213 models feature a low power shutdown mode, 
which reduces power supply drain to 1pA. A WakeUp function I 
the receivers active in the shutdown mode. 






table 1 . part selection table *AII driver outputs and receiver inputs characterized per MIL-STD-883 Method 3015 



Part No. 


RS-232 
Drivers 


RS-232 
Receivers 


Receivers External 

Active in Shutdown 0.1 uF Capacitors 




Shutdown 


WakeUp 


TTL Tri-State 


SP200 


5 







Yes 


NO 


NO 


SP204 


4 





- . M ■ 








SP205 


5 


5 


None 


Yes 


No 


Yes 


SP205B 


5 




5 None 


Yes 


Yes 


Yes 


SP206 


4 


3 


4 


Yes 


No 


Yes 










Yes 


Yes 




SP207 


5 


3 


4 


No 


No 


No 


SP207B 






3 4 


Yes 


Yes 


Yes 


SP208 


4 


4 


4 


No 


No 


No 


SP211 


4 


5 


4 






Yes 


SP211B 


4 


5 


5 4 


Yes 


Yes 


Yes 


SP213 


4 


5 




Yes 


Yes 


Yes 
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SP200/204/205/206/207/208/21 1/21 3 
pin configurations 



T30UT 






IJ 


*20J 


T4OUT 




T /-VI IT 
TlOUT 










T5IN 


T1OUT [J_ 


T 2 OUT 


|~3~ 




T81 


NC 


T 2 OUT r^r 


T 2 IN 


a. 






_l 


SD 


T 2 IN rx 


T,IN 






SP200 




T 5 OUT 


T,IN [T_ 


GND 


±. 








T4IN 


GND X 


Vcc 










T 3 IN 


Vcc IX 


c,+ 








TTi 


v- 


C1+ 


v+ 


Q_ 










V+ X 


c,- 










c 2 + 




















Tj OUT Q 
T3OUT X 
T,OUT X 
T 2 OUT [T 

R 2 IN rT 
R 2 OUT 

T 2 IN [7 

t,in x 
r,out yr 

R,IN [jo 
GND [TT_ 

vcc ijr 



□ 

SP205 
SP205B 











SP211 
SP211B 



T40UT 


TsOut [-r; 


R3IN 


tiout ^ 


R30UT 


T 2 OUT 


SHUTDOWN (SD) 


R2IN ^ 


EN 


R2OUT 


R4IN 


T 2 IN |"£ 


R4OUT 


t,in rr_ 


T4IN 


r,out 


T 3 IN 


R,IN [J^ 


R5OUT 


GND Qo; 


R5IN 


vcc qx; 


v- 




Ca" 




C2+ 
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typical application circuits 



SP200/204/205/206/207/208/21 1/21 3 



T 



O.lMF - 

6,3V J_OlpFj 
* 6.3V ' 



r 11 

01 U F_l± 



(OS INI 


T 3 IN 




T. M 








T, M 




MC 



X Ml* 

1+ 63V 

v, fiJ 

0.1yF 



- - ■-— H^^* — T, OUt"\ 



jj^o — T S ooT y 



°" ,F T i— M 

6.3V ! 1uF_li 





PL. 







Tin MM * oriMd r> ■ Js-din SOiC ■ 2S-pn SSOP MM 



-5V PNPU7-J— 



S w 



J" 
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SP200/204/205/206/207/208/21 1/21 3 



lering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Temperature Range 




0°C to +70°C 


-40°C to +85°C 


Package Type 


SP200CP 


SP200EP 


20-pin Plastic DIP 


SP200CT 


SP200ET 


20-pin SOIC 


SP204CP 


SP204EP 


16-pin Plastic DIP 


SP204CT 


SP204ET 


1 6— pin SOIC 


SP205BCP 


SP205BEP 


24-pin Plastic Double-Width DIP 


SP205CP 


SP205EP 


24-pin Plastic Double-Width DIP 


or iwuun 


■^PPflfiRFA 

or lUUDLH 


c.h pin oour 


SP206BCP 


SP206BEP 


24-pin Plastic DIP 


SP206BCT 


SP206BET 


24-pin SOIC 


SP206CA 


SP206EA 


24-pin SSOP 


SP206CP 


SP206EP 


24-pin Plastic DIP 


SP206CT 


SP206ET 


24-pin SOIC 


SP207BCA 


SP207BEA 


28-pin SSOP 


SP207BCT 


SP207BET 


28-pin SOIC 


SP207CA 


SP207EA 


24-pin SSOP 


SP207CP 


SP207EP 


24-pin Plastic DIP 


SP207CT 


SP207ET 


24-pin SOIC 


SP208CA 


SP208EA 


24-pin SSOP 


SP208CP 


SP208EP 


24-pin Plastic DIP 


SP208CT 


SP208ET 


24-pin SOIC 


SP211BCA 


SP211BEA 


28-pin SSOP 


SP211BCT 


SP211BET 


28-pin SOIC 


SP211CA 


SP211EA 


28-pin SSOP 


SP211CT 


SP211ET 


28-pin SOIC 


SP213CA 


SP213EA 


28-pin SSOP 


SP213CT 


SP213ET 


28-pin SOIC 




SP202E/232E/233E/31 OE/31 2E 



High Performance RS-232 
Line Drivers/Receivers 



features 

Operates from Single +5V 
Power Supply 

Meets All RS-232D and ITU 
V.28 Specifications 

Operates with O.lpFto 10pF 
Capacitors 

High Data Rate - 120kbps 
Under Load 

Low Power Shutdown <1uA 
(Typical) 

3-State TTL/CMOS Receiver 
Outputs 

Low Power CMOS - 3mA 
Operation 

Improved ESD Specifications: 

• ±15kV Human Body Model 

• ±15kV I EC1 000-4-2 Air 
Discharge 

• ±8kV I EC1 000-4-2 Contact 
Discharge 



Ci+Q 

c.-fT 
C2+ [T 

T 2 OUT fT" 
RilNlT 



"XT 

SP202E 
SP232E 




14 IT.OUT 

R,IN 



table 1. part selection table 



description 

The SP202E/232E/233E/31 OE/31 2E devices are a family of line driver 
and receiver pairs that meet the specifications of RS-232 and V.28 
serial protocols with enhanced ESD performance. The ESD tolerance 
has been improved on these devices to over ±15kV for both Human 
Body Model and IEC1 000-4-2 Air Discharge Method. These devices 
are pin-to-pin compatible with Sipex's SP232A/233A/31 OA/31 2A 
devices as well as popular industry standards. As with the initial ver- 
sions, the SP202E/232E/233E/31 OE/31 2E devices feature at least 
120kbps data rate under load, 0.1 uF charge pump capacitors, and 
overall ruggedness for commercial applications. This family also fea- 
tures Sipex's BiCMOS design allowing low power operation without 
sacrificing performance. The series is available in plastic and ceramic 
DIP and SOIC packages operating over the commercial, industrial and 
emperature ranges. 




6 3V Tl Of v 

4 

0.1 uF °2 + +lOVto 

16V Cj- voltage lr 



~T~ 400k Q 



iNpj 15 



'The negalive terminal ot Ihe V+ storage capacitor can be lied 
to eilher V cc or GND. Connecting the capacitor to V cc (+5V) 
is recommended. 





RS-232 


RS-232 


Receivers 


External 








Part No. 


Drivers 


Receivers 


Active in Shutdown 


0.1 pF Capacitors 


Shutdown 


WakeUp 


TTL Tri-State 


SP202E 


2 


2 





4 


No 


No 


No 


SP232E 


2 


2 







No 




No 


SP233E 


2 


2 








No 


No 


No 


SP310E 


2 


2 





4 


Yes 


No 


Yes 


SP312E 


2 


2 


2 


4 


Yes 


Yes 


Yes 
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SP202E/232E/233E/31 OE/31 2E 
pin configuration 



Ci+[1 

v+nr 

Cls 

c 2 + rr 

C2- pT 
V-|~6" 
TzOUT [T 

R2iN rr 



u 



SP202E 
SP232E 




20 I R2OUT 

T20UT 



NC |_i 

C1+ 
v+ 

Oi- Q 

C2-C 

T20UT r_ 

R21N 



TJ 



SP310E 





20-PIN SSOP 




' fl/C tor SP310E_A, EN for SP312E_A 

Ordering information - Please consult the factory for pricing and availability on a 



Temperature Range 




0°C to +70°C 


-40°C to +85°C 


Package Type 


SP202ECN 
SP202ECP 
SP202ECT 


SP202EEN 
SP202EEP 
SP202EET 


16-pin IM-SOIC 
16-pin Plastic DIP 
16-pin SOIC 


SP232ECN 
SP232ECP 
SP232ECT 


SP232EEN 
SP232EEP 
SP232EET 


16-pin N-SOIC 
16-pin Plastic DIP 
16-pin SOIC 


SP233ECP 
SP233ECT 


SP233EEP 
SP233EET 


20-pin Plastic DIP 
20-pin SOIC 


SP310ECA 
SP310ECP 
SP310ECT 


SP310EEA 
SP310EEP 
SP310EET 


20-pin SSOP 
18-pin Plastic DIP 
18-pin SOIC 


SP312ECA 
SP312ECP 
SP312ECT 


SP312EEA 
SP312EEP 
SP312EET 


20-pin SSOP 
18-pin Plastic DIP 
18-pin SOIC 
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SP207E-SP213E 



+5V High Performance RS232 Transceivers 



features 

Single +5V Supply Operation 

0.1uF External Charge Pump 
Capacitors 

Typical 230kbps Transmission 
Rates 

I Standard SOIC and SSOP 
Packages 

Lower Supply Current than 
Competition (typical 3mA) 

i 1uA Shutdown Mode 

WakeUp Feature in Shutdown 
Mode 

Tri-State Receiver Outputs 

Meets All EIA-232 and ITU 
V.28 Specifications 

Improved ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVIEC1 000-4-2 Air 
Discharge 

• ±8kV IEC1 000-4-2 Contact 
Discharge 



description 

The SP200E series are enhanced multi-channel RS-232 line trans- 
ceivers with improved electrical performance. The SP200E family is 
pin-to-pin compatible with our previous SP200 family as well as popu- 
lar industry standards. As with the original SP200 family, all models in 
this series feature low-power CMOS construction and Sipex-patented 
(5,306,954) on-board charge pump circuitry to generate the ±10V RS- 
232 voltage levels, using 0.1 uF charge pump capacitors to save board 
space and reduce circuit cost. The SP211E and SP213E models fea- 
ture a low-power shutdown mode, which reduces power supply drain 
to 1uA. Enhancements include lower power supply current at 3mA 
typical (no load) and superior ESD performance. The ESD tolerance 
has been improved on this family to over ±15kV for both Human Body 
Model and IEC1 000-4-2 Air Discharge test methods. 

typical application circuit 



Ts out 

T,OUT |^ 
TjOUT 

r,in 

RiOUT 
T,IN 

T,IN \T 
GND [JT 

vcc CX 



ips?c 




table 1. part selection table 



r 



6 3V J_0.1t.Fj± 

* 6.3V -r. 



1 O.ImF 
J 6.3V 

0.1 uF 




-T,OUT^ 

2 OUT 




r,OUT \ Q 





RS-232 


RS-232 


Receivers 


External 








Part No. 




Receivers 


Active in Shutdown 0.1 uF Capacitors 


Shutdown 


WakeUp 


TTL Tri-State 


SP207E 


5 


3 





4 


No 


No 


No 


SP208E 


4 


4 





4 


No 


No 


No 


SP211E 


4 


5 





4 


Yes 


No 


Yes 






5 


2 


4 


Yes 


Yes 


Yes 
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SP207E-SP213E 
pin configurations 



T 3 OUT 

T,OUT [ 

T;OUT Q~ 

RlIN [~4 

R,OUT [^5 

T 2 IN g 

T,IN Q 

GND 

Vcc Q_ 

0(* [JO. 

V+ [jr 

c,- qj; 



SP207E 



24 1 


T 4 OUT 


T 2 OUT 


"22 ] 


R 2 1N 


T1OUT 


22 "j 


R 2 OUT 


R H IN 


21 I 


T 5 IN 


R 2 OUT 


2CH 


T5OUT 


tiiM [x 




T4IN 


RjOUT (^T 


18 ' 


T3IN 


RlIN 


IT | 


R3OUT 


GND [jjT 


"16 


RgIN 


Vcc [jT 


IS' ' 


v- 




rr 


c 2 - 


v+ rir 


■3 ' 


C2+ 





Sipex 

SP208E 




T3OUT 
TiOUT 

TyouTrg- 
RalN 

RjOUT 
T,IN|^ 
T,IN|X 

R,OUT QT 
HilN IX 
GNO [TIT 
Vcc Q£ 

C,*[J2 



Sipepc 

SP211E 
SP213E 




■ 



V INPUT - 



~~ TipQKOHM *r 



NL VWv-, 

5XOHM ■*- 



-T s nn J 





jn SP21SE ONLY 



Ordering information - P/ease consu/f f/je fecfo/y for pricing and availability on a Tape-On-Reel option. 



Temperature Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP207ECA 
SP207ECP 
SP207ECT 


SP207EEA 
SP207EEP 
SP207EET 


24-pin SSOP 
24-pin Plastic DIP 
24-pin SOIC 


SP208ECA 
SP208ECP 
SP208ECT 


SP208EEA 
SP208EEP 
SP208EET 


, 

24-pin SSOP 
24-pin Plastic DIP 
24-pin SOIC 


SP211ECA 
SP211ECT 


SP211EEA 
SP211EET 




28-pin SSOP 

28-pin SOIC 


SP213ECA 
SP213ECT 


SP213EEA 
SP213EET 


28-pin SSOP 
28-pin SOIC 




SP207EH-SP21 3EH 



High Speed +5V High Performance 

RS232 Transceivers 



features 

Single +5V Supply Operation 

0.1 pF External Charge Pump 
Capacitors 

500kbps Data Rate under Load 

Standard SOIC and SSOP 
Packages 

Lower Supply Current than 
Competition (typical 3mA) 

■ 1uA Shutdown Mode 

WakeUp Feature in Shutdown 
Mode 

Tri-State Receiver Outputs 

Ideal for High Speed RS-232 
Applications 

Improved ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVlEC1 000-4-2 Air 
Discharge 

• ±8kVIEC1( 
Discharge 




table 1. part selection table 



description 

The SP207EH/208EH/21 1 EH/21 3EH devices are high speed, enhanced 
multi-channel RS-232 line transceivers with improved electrical per- 
formance. The SP207EH/208EH/21 1 EH/21 3EH series is a superior 
drop-in replacement to our previous versions as well as popular 
industry standards. All devices feature low-power CMOS construction 
and the Sipex-patented (5,306,954) on-board charge pump circuitry 
that generates the +10V RS-232 voltage levels using 0.1 uF charge 
pump capacitors. The SP211E and SP213E devices feature a low- 
power shutdown mode, which reduces power supply drain to 1mA. 
Enhancements to this series include a higher transmission rate of 
500kbps, a lower power supply current at 3mA typical (no load), and 
superior ESD performance. The ESD tolerance has been improved for 
this series to over ±15kV for both Human Body Model and IEC1 000-4- 
2 Air Discharge test methods. 



*5V INPUT 

0.1 (if 
6.3V 



r 



O.I|iF -r- 

- loi„Fjr 



f T, IN — — 



Vt s1N -21 



OliiF 



|t^O — T.OUT^ 



a /"Ri out — -**C^irt 



22 rx^\ % 5K0HM 



17 5KOHM ° 

^ — / WW-] 

5KOHM * 







RS-232 


RS-232 


Receivers 


External 








Part No. 


Drivers 


Receivers 


Active in Shutdown 


0.1 [iF Capacitors 


Shutdown 


WakeUp 


TTL Tri-State 


SP207EH 


5 


3 





4 


No 


No 


No 


SP208EH 


4 


4 





4 


No 


No 


No 


SP211EH 


4 


5 





4 


Yes 


No 


Yes 


SP213EH 


4 


5 


2 


4 


Yes 


Yes 


Yes 
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SP207EH - SP213EH 



pin configuration 



TgouT 

TiOirr rzr 

TjOUT Q£ 

BiiN 3. 

BiOUT [5 
T 2 IN Q2 
T,IN Qr; 

GND ta- 

Vcc [J. 

c,- gj; 



T7 



SP207EH 




T2OUT n~| 
t,out 

R2IN f3~~ 

T,IN QT 
Ft,OUT X 
B1IN Q2 
GND Q2 
Vcc Qt 

v* gr 



SP208EH 




Tiourrr 
T,ourrT~ 
Tjour:o2 

FbQLrrr5~ 

TiMiX 
H,OUTIX 

GND 10 

v-nr 



SP211EH 
SP213EH 



I RsOUT 

I SD(SF2ii«>,S)(SPzi;a> 

I ENcsFziiB^EN(Sf-zi3£H) 

I R4IN 

|R40UT 

I T4IN 

|T,IN 

■ RsOUT 



typical application circuit 



\..,»- 



-T* 63V 
1S)|1W 

HN 1 



0= 





^Hs OUT- - 



Ordering information - P/ease consult the factory for pricing and availability on a Tape-On-Reel option. 



Temperature Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP207EHCA 
SP207EHCP 
SP207EHCT 


SP207EHEA 
SP207EHEP 
SP207EHET 


24-pin SSOP 
24-pin Plastic DIP 
24-pin SOIC 


SP208EHCA 
SP208EHCP 
SP208EHCT 


SP208EHEA 
SP208EHEP 

SP208EHET 






24-pin SSOP 

24-pin Plastic DIP 

24-pin SOIC 


SP211EHCA 
SP211EHCT 


SP211EHEA 
SP211EHET 


28-pin SSOP 
28-pin SOIC 


SP213EHCA 
SP213EHCT 


SP213EHEA 
SP213EHET 


28-pin SSOP 
28-pin SOIC 



zZi. " X. 



SP207H/SP21 1 H 



+5V High-Speed RS-232 Transceivers 



features 

Single 5V Supply Operation 

0.1 pF External Charge Pump 
Capacitors 

460kbps Minimum Data Rate 

Standard SOIC and SSOP 
Packages 

SP207H - Five (5) Drivers and 
Three (3) Receivers 

SP211H - Four (4) Drivers and 
Five (5) Receivers 

I 1pA Shutdown Mode 

WakeUp Feature in Shutdown 
Mode 

Tri-State Receiver Outputs 

Ideal for V.34 and High Speed 
RS-232 Applications 



Ta OUT rj"_ 

T,OUT 
T2OUT 

R,IN 
RiOUT 

T2IN ^ 

T1IN 

GND Qj" 
Vcc [X 

c,+ 



^ Sipe* 

SP207H 




table 1. part selection table 



description 

The SP207H and SP211H are multi-channel RS-232 line transceivers 
configured to fit most communication needs. The "H" series is based 
on Sipex's SP200 Series transceivers and has been enhanced for 
speed. The data rate is improved to over 460kbps which easily meets 
the 230.4kbps data rates for V.34. The SP207H and SP211H use the 
same on-board charge pump to provide ±10V voltage levels, using 
0.1 uF charge pump capacitors to save board space and reduce circuit 
cost. The SP207HB, SP211H and SP211HB feature a low-power shut- 
down mode, which reduces power supply drain to 1uA. A WakeUp 
function keeps the receivers active in the shutdown mode (SP207HB 
and SP211HB only). 





} O 



Part No. 


RS-232 
Drivers 


RS-232 Receivers 
Receivers Active in Shutdown 


External 
0.1uF Capacitors 


Shutdown 


WakeUp 


TTL Tri-State 


SP207H 


5 


3 


4 


NO 


No 


No 






-IT"' 2 3 


* 








SP211H 


4 


5 


4 


Yes 


No 


Yes 


SP211HB 


4 


5 5 


4 
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SP207H/SP211H 



pin configuration 



tjout [jr 

TiOUT Q£ 

T20UT 

RtIN 
R,OUT 
T 2 IN ^ 
T,IN [_7_ 
GND [T 
Vcc 

C,+ [T£ 

v gj; 

C," Q£ 



a 



SP207H 




t 3 out rj" 

T,OUT 

TjOUT 
R 2 IN 

FfeOUT ^ 
T 2 IN ^ 
T,IN [J_ 

BiOUT 

GND Q£ 

ft* 

v* |ji 

Cr 3 



Sipepc 



T«OUT 


T3OUT rr 


NC 


TtOUT |~1T 


T5IN 


TzOUT Q_ 


SHUTDOWN (SD) 




R2IN 


TsOUT 


RzOUT [j^ 


NC 


T 2 IN 


T.IN 


T!lN 


T 3 IN 


R,OUT |_8_ 


R3OUT 


R,IN ^ 


R3IN 


GND FT<£ 


v- 


Vcc lj£ 


Ca- 


C ' + 








Cr 




typical application circuit 



O.VF-T- 

6 3V J_G.1«F 

- 6.3V -Qg 



ilJ 7 G ' 3V 



SkOHU * 




Jj^O — t,outA 





T 




/ RjOUT" - 



SP211H 
SP211HB' 



-TjOUT 
-T,OUT 



> — ^Jl— VA-V-i 



SkOMM ■*■ 



1TSP211HB ONLV 



— 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Temperature Range 




0°C to +70°C 


-40°C to +85°C 


Package Type 


SP207HBCA 


SP207HBEA 


28-pin SSOP 


SP207HBCT 


SP207HBET 


28-pin SOIC 


SP207HCA 


SP207HEA 


24-pin SSOP 


SP207HCP 


SP207HEP 


24-pin Plastic DIP 


SP207HCT 


SP207HET 


24-pin SOIC 


SP211HBCA 


SP211HBEA 


28-pin SSOP 


SP211HBCT 


SP211HBET 


28-pin SOIC 


SP211HCA 


SP211HEA 


28-pin SSOP 


SP211HCT 


SP211HET 


28-pin SOIC 



SP2209E 



High ESD Dual Port RS-232 Transceiver 



features 

a Meets True EIA/TIA-232-F 
Standards 

Complies with 89/336/EEC 
EMC Directive 

Single +12V Power Supply 
<5mA Low Power CMOS 
Operation 

1 0OpA Low Standby Current 

Operates with +3V Or +5V 
Logic 

9 Allows +3.3V to +5V Standb 
Supply 

m Two Complete Serial Ports, 
6 Drivers and 10 Receivers 

One Receiver on Each Port 
Active in Standby 

■ Failsafe Receiver Outputs 

460kbps Minimum Data Rate 

* Guaranteed LapLink® - 
Compatible 

Ideal for High Speed RS-232 
Applications 

a 0.1pF Charge Pump 
Capacitors 

Low EMI Emissions (EN55022) 
Pin Compatible with 



description 

The rugged, high ESD SP2209E device is a complete dual RS-232 port 
integrated onto a single integrated circuit. Six drivers and ten receivers 
provide designers with a dual port solution that meets the EIA/TIA-232 
and ITU-T V.28/V.24 communication protocols and can be implemented 
in applications such as personal desktop computers and workstations. 

Features include high transmission rates, low power consumption, an 
internal charge-pump power supply that requires only two capacitors, 
space saving 38-pin TSSOP package dimensions, and compatibility 
with the EU directive on electromagnetic compatibility. 

This device is ideal for operation in electrically harsh environments or 
where RS-232 cables are frequently being plugged and unplugged. 
This device is also immune to high RF field strengths without special 
shielding precautions. 

*12V 



Enhanced ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVEI\l61 000-4-2 Air 
Discharge 

• ±8kVEN61 000-4-2 Contact 
Discharge 

Fast Transient Burst (EFT) 
Immunity (EN61000-4-2) 





TTL/CUOS 
OUTPUTS 



RS-232 
INPUTS 
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SP2209E 
Pin configuration and description 



R 5 OUTA [T 
R 4 OUTA \T 
R3OUTA [J_ 
R 2 OUTA ^_ 
R,OUTA \T 
T3INA \T 
T 2 INA (T 
T,INA [J. 
STBY |T 

c+ QT 

T,INB Q| 
T 2 INB 2| 
T3INB {U 
R^UTB 21 
R 2 OUTB 21 

R3OUTB 21 

R 4 OUTB 21 
R 5 OUTB 21 





name 




1 -5 


R5OUTA- fyOUTA 


+3.3V to +5V TTL/CMOS logic level receiver output for port A. 


6-8 


T3INA - T-|INA 


+3.3V to +5V TTL/CMOS logic level driver input for port A. 


9 


STBY 


+3.3V to +5V standby power supply for receivers R 5 OUTA and 
R5OUTB. 


10 


Vdd 


+12V power supply. 


11 


C+ 


Positive terminal for the polarized C1 charge-pump capacitor. 


12-14 


T-| INB - T3INB 


+3.3V to +5V TTL/CMOS logic level driver input for port B. 


15-19 


R1OUTB - R 5 OUTB 


+3.3V to +5V TTL/CMOS logic level receiver output for port B. 


20-24 


R5INB - R-.INB 


RS-232 receiver input for port B. 


26, 27 


TsOUTB.^OUTB 


RS-232 driver output for port B. 


28 


GND 


Ground. 


29 


C- 


Negative terminal for the polarized C1 charge-pump capacitor. 


30 


V- 


-12V output generated by the charge pump at the negative terminal 
of the polarized C2 charge-pump capacitor. 


31 -33 


^OUTA - T3OUTA 


RS-232 driver output for port A. 


34-38 


R1INA - R5IIMA 


RS-232 receiver input for port A. 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP2209EEY 


-40°C to +85°C 


38-pin TSSOP 
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SP230A/234A/235A/236A/237A/238A/241 A 
SP235B/236B/240A/240B/241 A/241 B 







+5V Powered Multi-Channel RS-232 Drivers/Receivers 

— — . 



features 

■ Operates from Single +5V 
Power Supply 

Meets all RS-232D and V.28 
Specifications 

±9V Output Swing with +5V 
Supply 

Improved Driver Output 
Capacity for Mouse 
Applications 

Low Power Shutdown - 1 pA 

WakeUp Feature in Shutdown 
Mode 

3-State TTL/CMOS Receiver 
Outputs 

■ ±30V Receiver Input Levels 

Low Power CMOS: 5mA 
Operation 

Wide Charge Pump Capacitor 
Value Range: 1 to 10pF 

table 1. part selection table 



description 

The SP230A Series are multi-channel RS-232 line drivers/receivers 
that provide a variety of configurations to fit most communication 
needs, especially where ±12V is not available. Some models feature a 
shutdown mode to conserve power in battery-powered systems. 
Some require no external components. All, except one model, feature 
a built-in charge pump voltage converter, allowing them to operate 
from a single +5V power supply. All drivers and receivers meet all EIA 
RS-232D and CCITT V.28 requirements. The series is available in plas- 
tic and ceramic DIP and SOIC packages. 

■ *5V INPUT 



T 3 OUT[ 
T, OUT [ 
T 2 OUT [ 
T 2 IN[ 
T,IN[ 
GND[ 

vcc[ 
c, + [ 



c,-rjo 



Sipejjc 

SP230A 








Power 


RS-232 


RS-232 


External 


Low Power 


TTL 




No. of 


Part No. 


Supplies 


Drivers 


Receivers 


Components 


Shutdown 


3-State 


WakeUp 


Pins 


SP230A 


+5V 


5 





4 Capacitors 


Yes 


No 


No 


20 


SP234A 




4 





4 Capacitors 


NO 


No 


No 


16 


SP235A 


+5V 


5 


5 


None 


Yes 


Yes 


No 


24 




+5V 


5 


B 


None 


Yes 


Yes 




24 


SP236A 


+5V 


4 


3 


4 Capacitors 


Yes 


Yes 


No 


24 


SP236B 




4 


3 


4 Capacitors 


Yes 


Yes 


Yes 


24 


SP237A 


+5V 


5 


3 


4 Capacitors 


No 


No 


No 


24 


SP238A 


+5V 


4 


4 






No 


No 


24 


SP240A 


+5V 


5 


5 


4 Capacitors 


Yes 


Yes 


No 


44 


SP240B 


+DV 






4 Capacitors 


Yes 


Yes 


Yes 


44 


SP241A 


+5V 


4 


5 


4 Capacitors 


Yes 


Yes 


No 


28 


SP241B 


+5V 


4 


5 


4 Capacitors 


Yes 


Yes 


Yes 


28 
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SP230A/234A-241 A/SP235B/236B/240A/240B/241 B 



U 



SP230A 



T3OUT Q 

T, OUT |~_2 

T 2 OUT |~T 
T 2 IN [~4 

GND [~_6 

vcc r~7 

C 1+ r~"_8 

v+ r~9 
C1-Q0; 



~20~ 


T 4 OUT 


T,OUT 


cx 




T5IN 


T 2 OUT 


cx 


~ r 


NC 


T 2 IN 


cx 


TT 


SD 


T,IN 


cx 




T5OUT 


GND 


cx 


15 


T4IN 


v C c 


cx 


14 


T3IN 


C 1 + 


cx 


"~ 


V- 


V+ 


cx 




c 2 - 






TT 


c 2 + 








T3OUT r~T 


T,OUT 


cx 


T 2 OUT 


CX 


R,IN 


cx 


R,OUT 


[X 


T 2 IN 


CX 


T,IN 


ex 


GND 


cx 


Vcc 


[X 


%* 




v+ 


CX 


Cr 


cx 




"24~| 


T4OUT 


T3OUT 


CX 


23 1 


R 2 IN 


T,OUT 


CX 


22 1 


R 2 OUT 


T 2 OUT 


cx 


ID 


SD 


R,IN 


cx 


20 1 


EN 


R, OUT 


cx 


19 | 


T 4 IN 


T 2 IN 


cx 


18 | 


T3IN 


T,IN 


cx 


17 | 


R3OUT 


GND 


cx 


X] 


FUN 

J 


Vcc 


cx 




V- 


c 1+ 


1 10 


X] 


c 2 - 


v+ 


cx 


13 | 


c 2 + 


Cr 


cx 



16 


T30UT 


T40UT 


1 — 7— 

cx 


15 


T 4 OUT 


T30UT 




; ■ 


T 4 IN 


OUT 


CX 


13 


T3IN 


T 2 OUT 


CX 


12 


V- 


R 2 IN 


cx 


TT 


c 2 - 


R 2 OUT 


cx 


IF 


c 2 + 


T 2 IN 


cx 


~9~ 


c,- 


T,IN 


cx 






R,OUT 


cx 






R,IN 


cx 






GND 


cx 






Vcc 


cx 




u 



Sipepc 

SP235A 
SP235B 



ID 


T 4 OUT 


T 2 OUT 


cx 


u 


"2TI T3OUT 


23 | 


R 2 IN 


T,OUT 


cx 




23 | R3IN 


22 | 


R 2 OUT 


R 2 IN 


cx 


22 | R3OUT 


XG 


T5IN 


R 2 OUT 


cx 


Sipe* 

SP238A 


"2TI T 4 IN 


20 1 


T5OUT 


T,IN 


cx 


"20l T 4 OUT 


XO 


T 4 IN 


R,OUT 


cx 


TTTJ T3IN 


TO 


T3IN 


R,IN 


cx 




Til T 2 IN 


17 | 


R3OUT 


GND 


cx 




T7J R 4 OUT 


"Til 


R3IN 


Vcc 


cx 




Til R 4 IN 


15 | 


V- 


c 1+ 


cx 




Til v- 


Til 


C 2 - 


v+ 


cx 




X} C 2" 


XJ 


c 2 + 


c,- 


cx 


X]c 2 + 
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typical application circuit 



SP230A/234A-241 A/SP235B/236B/240A/240B/241 B 

■■■■ 
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SP230A/234A-241 A/SP235B/236B/240A/240B/241 B 




n 



Ten 


iperature Range 




0°C to +70°C 


-40°C to +85 C 


Package Type 


SP230ACP 


SP230AEP 


20-pin Plastic DIP 


SP230ACT 


SP230AET 


20-pin SOIC 


SP230ACX 




Hipp 


SP234ACP 


SP234AEP 


16-pin Plastic DIP 


SP234ACT 


SP234AET 


1R— nin c;nir 

I pill OUlu 


SP234ACX 




Dice 


SP235ACP 


SP235AEP 


24-pin Plastic Double-width DIP 


SP235BCP 




SP235BEP 


24-pin Plastic Double-width DIP 


SP236ACS 




SP236AES 


24-pin Plastic DIP 


SP236ACT 




SP236AET 


24-pin SOIC 


SP236ACX 




Dice 


SP236BCS 


SP236BES 


24-pin Plastic DIP 


SP236BCT 


SP236BET 


24-pin SOIC 


SP236BCX 




Dice 


SP237ACS 


SP237AES 


24-pin Plastic DIP 


SP237ACT 


SP237AET 


24-pin SOIC 


SP237ACX 




Dice 


SP238ACS 


SP238AES 


24-pin Plastic DIP 


SP238ACT 


nnnin a r"T" 

SP238AET 


OA nin CHIP 

dA— pin oUIL/ 


SP238ACX 




Dice 


SP240ACF 




44-pin Quad Flatpack 


SP240BCF 




44-pin Quad Flatpack 


SP241ACT 




SP241AET 


28-pin SOIC 


SP241BCT 




SP241BET 


28-pin SOIC 





Enhanced RS-232 Line Drivers/Receivers 




Operates from Single 5V 
Power Supply 

Meets all RS-232D and V.28 
Specifications 

Multiple Drivers and 
Receivers 

Small Charge Pump 
Capacitors - 0.1pF 

Operates with 0.1uF and 
100pF Capacitors 

High Data Rate -120kbps 
under Load 

High Output Slew Rate - 

10V/ps under Load 

Low Power Shutdown <1pA 

3-State TTL/CMOS Receiver 
Outputs 

±30V Receiver Input Levels 

Low Power CMOS - 15mA 
Operation 





V+ 


C-|~2~ 


2^ v cc 


VLQT SP2 


31 A l^GND 


T? OUT[~4~ 


1^ T-| OUT 


R 2 \H\^~ 


R-| IN 


R 2 OUT[~6~ 


1^ R-l OUT 


T 2 IN[^ 


^| T 1 IN 



The Sipex SP231A, SP232A and SP233A are enhanced versions of the 
Sipex SP231, SP232 and SP233 RS-232 line drivers/receivers. They 
are pin-for-pin replacements for these earlier versions and will operate 
in their sockets. Performance enhancements include 10V/us slew rate, 
120kbps guaranteed transmission rate, and increased drive current for 
longer and more flexible cable configurations. Ease of use enhance- 
ments include smaller, 0.1 uF charge pump capacitors, enhanced ESD 
protection, low power dissipation and overall ruggedized construction 
for commercial environments. The series is available in plastic and 
ceramic DIP and SOIC packages operating over the commercial, 
industrial and military temperature ranges. 



RS-232 OUTPUTS RS-232 INPUTS 





~y r- 

TTL/CMOS INPUTS TTLVCMOS OUTPUTS 



14-Pin Plastic DIP 
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SP231 A/232A/233A/31 OA/31 2A 
pin configuration 
















T 2 IN 




TftN 




R,OUT 


| 3 


R, IN 


| 4 


T, OUT 




GND 


CL 


v cc 




C 1 + 


□l 


GND 


| 9 




1 1 



16-Pin SOIC 




T 2 OUT pT 
R 2 IN[T 



16-PIN SOIC 
16-PIN Plastic DIP 




en ij_ 

Ci+ it 

v+ |T 
C r fT 
c 2 + |T 
c 2 - [T_ 

T 2 OUT [T 
R 2 IN f_T_ 



20-PIN PLASTIC DIP 

IT 



20-PIN SOIC 



SP312A 



18-PIN SOIC 
18-PIN Plastic DIP 




W 


| ON/OFF 


IT 


1 V CC 


IT 


| GND 


IT 


| fj OUT 


TT 


1 R 1 IN 


IT 


| R, OUT 


12" 


| Jj IN 


TT 


I T 2 IN 


IT 


| R 2 OUT 



18-PIN SOIC 
18-PIN Plastic DIP 
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SP231 A/232A/233A/31 OA/31 2A 



typical application cir 



0.1KF 



T 2 IN- 
R,OUT- 



+5V INPUT V+(+8.5Vto+13.2V) 
^13 



+12VIO-12V v+ 
age lnv< 





I 400k Q 



fa- 

~1 400k S3 \^ 



SP232A 



0-1 HF 
16V 
3 \| + 



01UF iL 
16V ts. 




S (jV N_ 

| fS,OUT- 
§ I R 2 OUT- 



10|1F 6.3V* 

^ 1 

~ 7^ c I 0.1UF6.3V | 









+5VIO+10V V+ 


c,- 


Voltage Doubier 




+10VtO-10V V- 


Cr 


Voltage In verier 



6 m+ O.luF 
Jl J 16V 



-T.OUT 1 => 



-fl 2 IN 



GND 1 5 " The ne 9 aI ' ve terminal of the V+ storage capacitor 

_l can be lied to either V cc or GND. Connecting the 

~ capacitor to V cc (+5V) is recommended. 



+5V INPUT 



SP233ACT 



5 I T, IN - 



" Do not make C 

connection to j u 
these pins ^ — j c i 



-10V Power 
Supply 
Internal C 

+10V Power j 
Supply L 



-T,OUT = 



11 

3 



+5V INI 
10 MF 6.3V 4 



SP310A 







+5V1o*10V 


V. 


Br Wage Doubter 








Cj * ♦ 10V1O-10V 


V- 


C 2 - Voltage In.erter 





~| 400k £1 



~ 1 4O0k Q 

WvW-i 




N D P 6 'The negative terminal of the V+ storage capacitor 
"™" can be tied to either V cc or GND. Connecting the 
capacitor to (+5V) is recommended. 



+ 5V INP 
10|iF6.3vA 



SP312A 



oiuf±CT^i* 

6 3V li C,- Voltage I 
5 



+10V 
Voltage Doubier 



+ 10V to-lOV 
Voltage Inverter 



"I 400k Q 



"1 400k i.> V!r 



0.1 rlF 

16V 
3+j/ 




GND 1 16 "The negative terminal of the V+ storage capacitor 
■^fe can be tied to either V cc or GND. Connecting the 
capacitor to V cc (+5V) is recommended. 



2002 Short Form Catalog 1-31 



Temperature Range 




0°C to +70°C 


-40'C to +85°C 


Package Type 


SP231ACP 
SP231ACT 
SP231ACX 


SP231AEP 
SP231AET 


14-pin Plastic DIP 
16-pin SOIC 
Dice 


SP232ACN 
SP232ACP 
SP232ACT 
SP232ACX 


SP232AEN 
SP232AEP 
SP232AET 


16-pin N-SOIC 
16-pin Plastic DIP 

1fi nin Qnir 
I o pin OUIU 

Dice 


SP233ACP 


SP233AEP 
SP233AET 


20-pin Plastic DIP 

90. nin QPIIP 
(iU pill OUIU 


SP310ACP 
SP310ACT 

SP310ACX 




SP310AEP 
SP310AET 


18-pin Plastic DIP 
18-pin SOIC 
Dice 


SP312ACP 
SP312ACT 
SP312ACX 


SP312AEP 
SP312AET 


18-pin Plastic DIP 
18-pin SOIC 
Dice 
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SP319 



20Mbps, +5V-Only V.35 Interface 
with RS-232 (V.28) Control Lines 



features 

20Mbps V.35 Data Throughput 

■ +5V-0nly, Single Supply 
Operation 

3 Drivers, 3 Receivers - V.35 

4 Drivers, 4 Receivers - RS-232 

Improved V.35 Receiver 
Propagation Delays 

No External V.35 Termination 
Resistors Required 

■ Termination Disable 

80-pin QFP Surface Mount 
Packaging 

li Pin Compatible with SP320 



9§!g3 o8!S3of=oi!i!si 

a !££Eircc2:z>an: az z tc z a: qO q > □ 

,H H flHH fl H HBHBHB HHHnHHH. 



The SP319 is a complete V.35 interface transceiver offering 3 drivers 
and 3 receivers for V.35, and 4 drivers and 4 receivers for RS-232 
(V.28). A Sipex patented charge pump allows +5V only low power 
operation. RS-232 drivers and receivers are specified to operate at 
120kbps, all V.35 drivers and receivers operate up to 10Mbps. 

■ 




NC4 
NC5 

TTEH 6 

RTEN 7 

NC8 (=E 
ENV35 9 C 
NCtO I 
NC 11 I 
NC12 I 
T1IN13 ! 
DRIN1 M I 
DRIN3 15 I 
T2IN16 I 
T3IN1T E 
NC18 I 
R30UT 19 I 
RCOUT2 20 I 



SP319 



I 60GNO 

I 59DRB1 

I 58T1CNJT 

I 57 NC 

I 56 NC 

i 55 NC 

I S4T20UT 

I 53 NC 

I 52 NC 

I 51 T40UT 

I 50 NC 

I 49 NC 

I 48 NC 

I 47T30UT 

I 46 NC 

I 45 NC 

I 44DRB2 

I 43GNO 

■ 42DRA2 

, 41 VCC 



iiraimimir 



RCA1 70 

RCOUT 1 

RCB1 7 
RCA2 37 ■ 

RCOUT2 20 ■ 
RCB2 38 - 
R11N6 

R10UT6 

R2IN6 

R20UT78 

R3IN35 

R30UT19 - 

R4IN39 . 

R40UT 2 

RCA3 76 ■ 

RCOUT3 79 

RTEN 7 ■ 
RCB3 77 ' 



14 DRIN1 
61 DRA1 
59 DRB1 
13T1IN 

58T10UT 

16T2IN 

54T20UT 

17T3IN 

47T30UT 

24 T4IN 

51 T40UT 

■ 22 DRIN2 
42DRA2 



15 DRIN3 
63 DRA3 
65 DRB3 
6TTEN 




29, 34. 43. 60. 64. 72 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP319CF 


0°C to +70°C 


80-pin JEDEC (BE-2 Outline) QFP 
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SP320 



Complete +5V-0nly V.35 Interface 
with RS-232 (V.28) Control Lines 



10Mbps Data Throughput 

+5V-0nly, Single Supply 
Operation 

3 Drivers, 3 Receivers - V.35 

4 Drivers, 4 Receivers - RS-232 

80-pin QFP Surface Mount 
Packaging 

Pin Compatible with SP319 



IslssooSissoioSlilsi 

ii(i:itt[[Zz><3r[cZiziiQ8Q>D 

MfflflMMBMEMi 




The SP320 is a complete V.35 interface transceiver offering 3 drivers 
and 3 receivers for V.35, and 4 drivers and 4 receivers for RS-232 
(V.28). A Sipex patented charge pump allows +5V only low power 
operation. RS-232 drivers and receivers are specified to operate at 
120kbps, all V.35 drivers and receivers operate up to 5Mbps. 



' 60GND 
1 59DHB1 
'' SflTtOUT 
1 57 NC 
1 56 NC 
1 55 NC 
' 54T20UT 
1 53 NC 
1 52 NC 
1 S1T40UT 
' 50 NC 
1 49 NC 
l 48 NC 
I 47T30UT 
' 46 NC 
' 45 NC 
I 44DfiB2 
l 43GND 
1 43DRA2 
) 41VCC 



fffffi 



0.1|iF 



RCA1 70 
RCOUT 1 



3 



25,33.41.62,73 



C1- 

C2+ 



TS000 
ENV35 





0.1mF 



22 DRIN2 
42DRA2 

44 DRB2 

23 STEN 
15DRIN3 
63 DRA3 

65 DRB3 
6TTEN 



29, 34, 43, 60. 64, : 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP320ACF 


0°C to +7CTC 


80-pin JEDEC (BE-2 Outline) QFP 



1 2001 Sipex Corporation 



yipy/C SP3203E 

3V RS-232 Serial Transceiver with Logic 
Selector and15kV ESD Protection 



features 

3 Driver/ 2 Receiver 
Architecture 

Logic Selector Function (VL) 
Sets TTL input/Output Levels 
for Mixed Logic Systems 

■ Meets True EIA/TIA-232-F 
Standards from a +3.0V to 
+5.5V Power Supply 

18 Interoperable with EIA/TIA-232 
and Adheres to EIA/TIA-562 
Down to a +2.7V Power Source 

Minimum 250kbps Data Rate 
under Load 

Regulated Charge Pump 
Yields Stable RS-232 Outputs 
Regardless of V cc Variations 

Enhanced ESD Specifications: 

• ±15kV Human Body Model 

• ±15kV I EC1 000-4-2 Air 
Discharge 

• ±8kV I EC1 000-4-2 Contact 
Discharge 

Palmtops 

Cell phone Data Cables 
PDA's 



SHUTDOWN 




description 

The SP3203E provides an RS-232 transceiver solution for portable 
and hand-held applications such as palmtops, PDA's and cell phones. 
The SP3203E uses an internal high-efficiency, charge-pump that 
requires only 0.1 uF capacitors during 3.3V operation. This charge 
pump and Sipex's driver architecture allow the SP3203E to deliver 
compliant RS-232 performance from a single power supply ranging 
from +3.0V to +5.5V. 

The SP3203E is a 3-driver/2-receiver device, with a unique V L pin to 
program the TTL input and output logic levels to allow interoperation 
in mixed-logic voltage systems such as PDA's and cell phones. 
Receiver outputs will not exceed V L for V h and transmitter input logic 
levels are scaled by the magnitude of the V L input. 




C5^,0.1nF 



k_ * 



TTL7CMOS 

INPUTS 8 
► 



TTL7CMOS 
OUTPUTS 



10 



[20 



19 t~12 



Shutdown y cc v L 



C1 + 



V+ 



C1 Cir-vckv 

C2 + SP3203E v . 



C2- 



TJN 



T,IN 



R,OUT 



IX 
IX 



OUT 



OUT 



OUT 



^SK5KQ 



IN 



GND 



I 



18 



C3 0.1nF 



cXo.lnF 

1 




17 



RS-232 
16 OUTPUTS 
► 



15 



14 



INPUTS 



13 
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SP3203E 





name 


description 


1 


C1+ 


Positive terminal of the symmetrical charge-pump capacitor, C1 . 


2 


v+ 


Regulated +5.5V output generated by the charge pump. 


3 


C1- 


Negative terminal of the symmetrical charge-pump capacitor, C1. 


4 


C2+ 


Positive terminal of the symmetrical charge-pump capacitor, C2. 


5 


C2- 


Negative terminal of the symmetrical charge-pump capacitor, C2. 


6 


V- 


Regulated -5.5V output generated by the charge pump. 


14 


RilN 


RS-232 receiver input. 


13 


R 2 IN 


RS-232 receiver input. 


11 


fyOUT 


TTL/CMOS receiver output. 


10 


R 2 0UT 


TTL/CMOS receiver output. 


7 


TiJN 


TTL/CMOS driver input. 


8 


T 2 IN 


TTL/CMOS driver input. 


9 


T 3 IN 


TTL/CMOS driver input. 


17 


T^UT 


RS-232 driver output. 


16 


T 2 OUT 


RS-232 driver output. 


15 


T3OUT 


RS-232 driver output. 


18 


GND 


Ground. 


19 


Vcc 


+3.0V to +5.5V supply voltage. 


20 


SHUTDOWN 


Apply logic LOW to shut down drivers and charge pump. 


12 


v L 


Logic-Level Supply Voltage Selection 



— 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP3203ECY 


0°C to +70°C 


20-pin TSSOP 


SP3203EEY 


-40°C to +85°C 


20-pin TSSOP 

1 



Programmable V.1 1 /V.35 Transceiver 



features 

+5V Only Operation 

Programmable V.11 or V.35 
Selection 

Three Differential V.11 
Transceivers in V.11 Mode 

Three Differential V.35 
Transceivers in V.35 Mode 

No External Resistor 
Termination for Compliant 
V.35 Operation 

V.11 Cable Termination 
(approx. 120Q) Internally 
Configured in V.11 Mode 

I Tri-State Capability on 
and Receivers 

Ideal Low Cost Solution for 
X.25 or Frame Relay Serial 
Ports 



description 

The SP322 is a programmable V.11 or V.35 transceiver IC. The SP322 
contains three drivers and three receivers when selected in each 
mode. The selection is done by the V.1 1 /V.35 select pin. The V.1 1 
transceivers can typically operate at 10Mbps while adhering to the ITU 
V.11 specifications. The V.35 transceivers can operate up to 10Mbps 
while adhering to the ITU V.35 specifications. 

The SP322 contains internal resistor termination for compliant V.35 
operation as well as the V.11 termination on the receiver inputs for 
optional cable termination. Each SP322 driver contains a control pin 
which disables the output and places the output pins in a high imped- 
ance state. Each receiver also has a control pin which places the 
receiver outputs in a high impedance state. The enable pins will dis- 
connect the internal termination network for whichever mode the 
SP322 is selected. For the receivers, the enable pin will place the 
input pins in a high impedance (approx. 15kQ). This allows for con- 
venient DTE-DCE configuration by connecting the driver outputs to the 
receiver inputs, thus allowing the enable pins to select the desired DTE 
or DCE operation. 



I Q O 

z z o 

LU O > 



Z> Z> =) 

o o o 

co <n t- 

rr EC EC 





C\J 


CO 


I- 




h- 


z 


z 


z 


LU 


LU 


LU 



I o 
" o 
> 




EN_R2 


or 


EN_R3 


or 


R1IN(a) 


DC 


R1IN(b) 


or 


R2IN(a) 


nz 


R2IN(b) 


or 


R3IN(a) 


or 


R3IN(b) 


or 


T1IN 




T2IN 




T3IN an 




3Q T10UT(a) 
TIOUT(b) 

□ GND 

vec 

T20UT(a) 
T20UT(b) 

□ GND 

vec 

T30UT(a) 
S3 T30UT(b) 
23 GND 
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SP322 

typical application circuit 



louf : 



lohf: 



T1ENA 




T2IN 
1 T2ENA 



T3IN 



" T3ENA 



R10UT 



R20UT 



R30UT 



R3ENA 



SD 



ci+ Vcc 

Charge Pump 



Vdd 



Vss 



TT 



C2- 



SP322 




GND 

T— 



T20UTB 



T3QUTB 



— ► 



R1INA c 
R1INB c 



R2INB 



V.11_TERM 



V.11/V.35 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP322CF 


0°C to +70°C 


44-pin LQFP 
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SP3220E 



— 



+3.0V to +5.5V RS-232 Driver/Receiver Pair 



features 

Meets True RS-232 Protocol 
Operation from A +3.0V to 
+5.5V Power Supply 

235kbps Data Rate under Load 

I 1mA Low-Power Shutdown 
with I 



Interoperable with RS-232 
Down To +2.7V Power Source 

Enhanced ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVIEC1 000-4-2 Air 
Discharge 

• ±8kV I EC1 000-4-2 Contact 
Discharge 




description 

The SP3220E device is an RS-232 driver/receiver solution intended for 
portable or hand-held applications such as notebook or palmtop com- 
puters. The SP3220E device has a high-efficiency, charge-pump power 
supply that requires only 0.1 uF capacitors in 3.3V operation. This 
charge pump allows the SP3220E device to deliver true RS-232 per- 
formance from a single power supply ranging from +3.3V to +5.0V. 
The ESD tolerance of the SP3220E device is over ±15kV for both 
Human Body Model and IEC1 000-4-2 Air discharge test methods. 

The SP3220E device has a low-power shutdown mode where the driv- 
er outputs and charge pumps are disabled. During shutdown, the 
supply current falls to less than 1uA. 



typical application circuit 



Vcc 



C5 „0.1uF 



C y- 1 " F 4 



LOGIC , 
INPUTS 1 

LOGIC, 
OUTPUTS 



11 



|15 



Vcc 



C1 + 



C2+ SP3220E 



v+ 



V- 



C2- 
TilN 



-0°- 



T10UT 



FHOUT 



EN 



R-lIN 



5kQ 



SHDN 



GND 



*C3^0.1nF 




C4^0.1uF 



13 fc RS-232 

OUTPUTS 

8 * RS-232 

INPUTS 



16 



*can be returned to 
either Vcc or GND 
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SP3220E 



pin number 


name 


description 


1 


EN 


Receiver Enable Control. Drive LOW for normal operation. Drive 
HIGH to Tri-State the receiver outputs (high-Z state). 


2 


C1 + 


Positive terminal of the voltage doubler charge-pump capacitor. 


3 


V+ 


+5.5V generated by the charge pump. 


4 


C1- 


Negative terminal of the voltage doubler charge-pump capacitor. 


5 


C2+ 


Positive terminal of the inverting charge-pump capacitor. 


6 


C2- 


Negative terminal of the inverting charge-pump capacitor. 


* 
7 


V- 


-5.5V generated by the charge pump. 


8 


R 1 IN 


RS-232 receiver input. 


9 


ffyOUT 


TTL/CMOS receiver output. 


10, 12 


N.C. 


No Connect. 


11 


T-tlN 


TTL/CMOS driver input. 


13 


TtOUT 


RS-232 driver output. 


14 


GND 


Ground. 


15 


Vcc 


+3.0V to +5.5V supply voltage 


16 


SHDN 


Shutdown Control Input. Drive HIGH for normal device operation. 
Drive LOW to shutdown the drivers (high-Z output) and the on- 
board charge pump power supply. 




Please consu 



ting and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP3220ECA 
SP3220ECT 
SP3220ECY 


0°C to +70°C 
0°C to +70°C 
0°C to +70°C 


16-Pin SSOP 
16-Pin Wide SOIC 
16-Pin TSSOP 


SP3220EEA 
SP3220EET 
SP3220EEY 


-40°C to +85°C 
-40°C to +85°C 
-40°C to +85°C 


16-Pin SSOP 
16-Pin Wide SOIC 
16-Pin TSSOP 





SP3222E/3232E 

True +3.0V to +5.5V RS-232 Transceivers 





features 

■ Meets True EIA/TIA-232-F 
Standards from a +3.0V to 
+5.5V Power Supply 

■ 235kbps Transmission Rate 
under Load 

■ 1pA Low-Power Shutdown 
with Receivers Active 
(SP3222E) 

Interoperable with RS-232 
down to +2.7V Power Source 

■ Enhanced ESD Specifications: 

±15kV Human Body Model 

±15kVIEC1 000-4-2 Air 
Discharge 

±8kV IEC1 000-4-2 Contact 
Discharge 



description 

The SP3222E/3232E series is an RS-232 transceiver solution intended 
for portable or hand-held applications such as notebook or palmtop 
computers. The SP3222E/3232E series has a high-efficiency, charge- 
pump power supply that requires only 0.1 uF capacitors in 3.3V opera- 
tion. This charge pump allows the SP3222E/3232E series to deliver 
true RS-232 performance from a single power supply ranging from 
+3.3V to +5.0V. The SP3222E/3232E are 2-driver/2-receiver devices. 
This series is ideal for portable or hand-held applications such as 
notebook or palmtop computers. The ESD tolerance of the 
SP3222E/3232E devices are over ±15kV for both Human Body Model 
and IEC1 000-4-2 Air discharge test methods. The SP3222E device has 
a low-power shutdown mode where the devices' driver outputs and 
charge pumps are disabled. During shutdown, the supply current falls 
to less than 1uA. 



typical application circuit 



C5^0.1uF 




C2 T° n ' F 6 



C1 + 

ci Sipepc 

C2+ SP3222E 
DIP/SO 

C2- 



LOGIC, 
OUTPUTS^ 



DIP/SO 



Vcc 



R,OUT 



R 2 OUT 



^5 



<*3 



EN 



5 



RgiN 



«C3^0.1 M F 




C4^0.1,iF 
3 



RS-232 
INPUTS 



'can be returned to 
either Vcc orGND 





Power 


RS-232 


RS-232 


External 




TTL 


No. of 


Part No. 


Supplies 


Drivers 


Receivers 


Components 


Shutdown 


3-State 


Pins 


SP3222E 


+3.0V to +5.5V 


2 


2 


4 


Yes 


Yes 


18, 20 
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SP3222E/SP3232E 



PIN NUMBER 






SP3222E 


SP3232E 






18 Pin 

niD/cmr 
Ulr/oUlU 


20 Pin 

CCDD/TCCnD 

boUr/ I bbUr 


16 Pin PDIP/SOIC/ 
SS0P/TSS0P 


1 
l 


I 


■ 


EN 


Receiver Enable. Apply logic LOW for normal 
nnpratinn Annlv Looic HIGH to disable the receiver 
outputs (high-Z state). 


2 


2 


1 


C1 + 


Positive terminal of the voltage doubler charge-pump 
capacitor. 


3 


3 


2 


V+ 


+5.5V generated by the charge pump. 


4 


4 


3 


C1- 


Negative terminal of the voltage doubler charge-pump 
capacitor. 


U 


c; 


4 


C2+ 


Positive terminal of the inverting charge-pump capacitor. 


R 
u 


fi 

U 


5 


C2- 


Negative terminal of the inverting charge-pump capacitor. 


7 
/ 


7 
/ 


6 


V- 


-5.5V generated by the charge pump. 


I J 


17 


14 


TiOUT 


RS-232 driver output. 


Q 
O 


Q 



7 


T 2 0UT 


RS-232 driver output. 


14 


I u 


13 


RilN 


RS-232 receiver input. 


q 


Q 


8 


R 2 IN 


RS-232 receiver input. 


1? 


15 


1 2 




10 

I u 


1 u 


9 


R 2 0UT 


TTL/CMOS receiver output. 


12 


13 


11 


TilN 


TTL/CMOS driver input. 


11 


12 


10 


T 2 IN 


TTL/CMOS driver input. 


16 


18 


15 


GND 


Ground. 


17 


19 


16 


Vcc 


+3.0V to +5.5V supply voltage 


18 


20 




SHDN 


Shutdown Control Input. Drive HIGH for normal device 
operation. Drive LOW to shutdown the drivers (high-Z 
output) and the on-board power supply. 




11, 14 




NC 


No Connect. 
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SP3222E/SP3232E 




SSOP/TSSOP 



typical application circuits 




either Vcc or GND 



Ordering information - Please consult the factory for pricing and availa 


bilityonaTape-On-Reeloption. 


Temperature Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP3222ECA 
SP3222ECP 
SP3222ECT 
SP3222ECY 


SP3222EEA 
SP3222EEP 
SP3222EET 
SP3222EEY 


20-Pin SSOP 
18-Pin PDIP 
18-Pin SOIC 
20-Pin TSSOP 


SP3232ECA 
SP3232ECP 
SP3232ECT 
SP3232ECY 


SP3232EEA 
SP3232EEP 
SP3232EET 
SP3232EEY 




16-Pin SSOP 

16-Pin PDIP 

16-Pin Wide SOIC 

16-Pin TSSOP 



2002 Short Form Catalog Ml © Copyright 2001 Sipex Corporation 




SP3222EH/3232EH 



3.3V, 460 kbps RS-232 Transceivers 




features 

Meets True EIA/TIA-232-F 
Standards from a +3.0V to 
+5.5V Power Supply 

Interoperable with RS-232 
down to +2.7V power source 

1pA Low-Power Shutdown with 
Receivers Active (SP3222EH) 

Enhanced ESD Specifications: 

• ±15kV Human Body Model 

• ±15kV I EC1 000-4-2 Air 
Discharge 

• ±8kV I EC1 000-4-2 Contact 
Discharge 

460kbps Minimum 
Transmission Rate 

Ideal for Handheld, Battery 
Operated Applications 



EN 




C1 + 




V+ 




C1- 


u. 


C2+ 


lx 


C2- 


lx 


V- 


lz 


T 2 OUT 




R 2 IN 




R 2 OUT 





description 

The SP3222EH and the 3232EH are 2 driver/2 receiver RS-232 trans- 
ceiver solutions intended for portable or hand-held applications such 
as notebook or palmtop computers. 

Their data transmission rate of 460kbps meeting the demands of high 
speed RS-232 applications. Both ICS have a high-efficiency, charge- 
pump power supply that requires only 0.1 uF capacitors for 3.3V oper- 
ation. The charge pump allows the SP3222EH and the 3232EH series 
to deliver true RS-232 performance from a single power supply rang- 
ing from +3.3V to +5.0V. The ESD tolerance of the SP3222EH/3232EH 
devices exceeds ±15kV for both Human Body Model and IEC1 000-4-2 
Air discharge test methods. 

The SP3222EH device has a low-power shutdown mode where the 
devices' driver outputs and charge pumps are disabled. During shut- 
down, the supply current is less than 1uA. 

SP3222EH typical operating circuit 

Vcc 



20 | 


SHDN 


J9l 


Vcc 


1S| 


GND 


J— J 


T,OUT 




RilN 




RiOUT 




NC 


1 3 1 


"HIN 






12j 


T 2 IN 


iTj 


NC 



SSOPATSSOP 




LOGIC 
OUTPUTS 



"can be returned to 
either Vcc or GND 





Power 


RS-232 


RS-232 


External 




TTL No. ot 


Part No. 


Supplies 


Drivers 


Receivers 


Components 


Shutdown 


3-State Pins 


SP3222EH 


+3.0V to +5.5V 


2 


2 


4 


Yes 


Yes 18,20 




+3.0Vto +5.5V 


2 




4 


No 


No 16 
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SP3222EH/SP3232EH 



PIN NUN 


RFR 


NAME 

IMITIL. 




SP3222EH 


SP3232EH 






18 Pin 
DIP/SOIC 


20 Pin 
SSOP/TSSOP 


16 Pin PDIP/SOIC/ 
SSOP/TSSOP 


1 


1 


- 


EN 


Receiver Enable. Apply logic LOW for normal 
operation. Apply Logic HIGH to disable the receiver 
outputs (high-Z state). 


2 


2 


1 


C1 + 


Positive terminal of the voltage doubler charge-pump 
capacitor. 


3 


3 


2 


V+ 


+5.5V generated by the charge pump. 


4 


4 


3 


C1- 


Negative terminal of the voltage doubler charge-pump 

ranaritnr 


5 


5 


4 




PnQitivp tprminal nf thp invprtinn rharnp-nnmn panapitnr 

ruoiiivc iciiiiiiiai ui uic nivciuiiy unaiyc uuiiijj \jo.\}o\j\\.\j\ . 


6 


6 


K 

J 




Mpnati\/p tprminal nf thp in\/prtinn pharnp-mimn ranaritnr 
lycyaiivc icniMiiai ui uic iiivciiiny uiaiyc jjuim[j uajjaouui. 


7 


7 


R 
O 


V- 


npnpratpH h\/ thp phsirnp numn 
j.jv yciicicucu uy liic uiiaiyc uuimu, 


15 


17 


14 

I H 


T„ni it 

1 -| UU 1 


Hri\/Pr nntniit 
no c.0c. uiivci uuiuul. 


8 


8 


7 
/ 


t^di it 


R^-9^9 rlrivpr nntniit 
no col. uiivci uuiuul. 


14 


16 


13 


FUN 

1 \^ MM 


R^-9^9 rpppivpr inniit 

\\\J COC ICUUIVCI Ml [JUL. 


9 


9 


a 

O 


FUN 


R9-9^9 rpppivpr innnt 
no coc icucivci iiijjuL. 


13 


15 


1? 


r h ni it 


TTI /HMD^ rpppi\/pr nntniit 

1 1 L-/UIVIUO ICUCIVCI UULUUL. 


10 


10 


Q 


R«ni IT 

fi2UU i 


TTI /Pl\/in^ rpppi\/pr nntniit 

1 1 L/UIVIUO IcUCIVCl UUIUUL. 


12 


13 


I I 


1 -| MM 


TTI /PMO^l Hrivpr innnt 

1 I L/UIVIUO UIIVCI IIIUUL, 


11 


12 


1 n 

I u 


TJM 


TTI /rMOQ Hriv/pr innnt 
1 1 L/ulVIUO UIIVcl IIIUUL. 


16 


18 


15 


GND 


Ground. 


17 


19 


16 


Vcc 


+3.0V to +5.5V supply voltage 


18 


20 


- 


SHDN 


Shutdown Control Input. Drive HIGH for normal device 
operation. Drive LOW to shutdown the drivers (high-Z 
output) and the on-board power supply. 




11, 14 






NC 


No Connect. 

... 
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SP3222EH/SP3232EH 
pin configurations 




DIP/SO 



20] 


SHDN 


ci+ [j_ 


19 | 


Vcc 


v+ 


1 o I 


nun 




17 | 


TlOUT 


C2+ [4_ 


16| 


RlIN 


C2- □[ 


15J 


RlOUT 


V- |J_ 


14 1 


NC 


T2OUT \T_ 


13J 


T,IN 


R 2 IN [_8_ 


12J 


T 2 IN 




iT| 


NC 





l O | 


vcc 


"5 I 


GND 


ul 


T,OUT 


131 


R1IN 


12" 


R1OUT 


1 1 

i 1 1 


t iKi 

I 1 1N 


JOj 


t 2 in 




R 2 ouT 







SSOPATSSOP 




Part Number 


Temperature Range 


Package Type 


SP3222EHCA 


0°C to +70°C 


20-Pin SSOP 


SP3222EHCP 


0°C to +70°C 


18-Pin PDIP 


SP3222EHCT 


0°C to +70°C 


18-Pin SOIC 


SP3222EHCY 


0°C to +70°C 


20-Pin TSSOP 


SP3232EHCA 


0°C to +70°C 


16-Pin SSOP 


SP3232EHCP 


0°C to +70°C 


16-Pin PDIP 


SP3232EHCT 


0°C to +70°C 


16-Pin Wide SOIC 


SP3232EHCY 


0°C to +70°C 


16-Pin TSSOP 
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SP3223E/3243E 



Intelligent +3.0V to +5.5V RS-232 Transceivers 



features 

Meets True EIA/TIA-232-F 
Standards from a +3.0V to 
+5.5V Power Supply 

Interoperable with EIA/TIA-232 
and Adheres to EIA/TIA-562 
Down to a +2.7V Power Source 

■ AUTO ON-LINE™ Circuitry 
Automatically Wakes up from 
a 1pA Shutdown 

Minimum 120kbps Data Rate 
under Load 

Regulated Charge Pump 
Yields Stable RS-232 Outputs 
Regardless of V cc Variations 

Enhanced ESD Specifications: 

• ±15kV Human Body Model 

• ±15kV IEC1 000-4-2 Air 
Discharge 

• ±8kV IEC1 000-4-2 Contact 
Discharge 



description 

The SP3223E and 3243E products are RS-232 transceiver solutions 
intended for portable or hand-held applications such as notebook and 
palmtop computers. The SP3223E and 3243E use an internal high- 
efficiency, charge-pump power supply that requires only 0.1 uF capaci- 
tors in 3.3V operation. This charge pump and Sipex's driver architec- 
ture allow the SP3223E/3243E series to deliver compliant RS-232 
performance from a single power supply ranging from +3.3V to +5.0V. 
The SP3223E is a 2-driver/2-receiver device, and the SP3243E is a 
3-driver/5-receiver device ideal for laptop/notebook computer and PDA 
applications. The SP3243E includes one complementary receiver that 
remains alert to monitor an external device's Ring Indicate signal 
while the device is shutdown. 

The AUTO ON-LINE™ feature allows the device to automatically "wake- 
up" during a shutdown state when an RS-232 cable is connected and 
a connected peripheral is turned on. Otherwise, the device automati- 
cally shuts itself down drawing less than 1uA. 



SP3223E 



application circuit 






Power 


RS-232 


RS-232 


External 


AUTO ON-LINE™ 


TTL 


No. of 


Part No. Supplies 


Drivers 


Receivers 


Components 


CIRCUITRY 


3-State 


Pins 


SP3223E +3.0V to +5.5V 


2 


2 


4 


Yes 


Yes 


20 


SP3243E +3.0V to +5.5V 


3 




4 


Yes 


Y6S 


28 
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SP3223E/SP3243E 
SP3243E pin configuration and typical 



ipplication circuit 




R 5 OUT 



C5-^0.1>iF 



C2 ^0.1|iF 2 



28JC1 + 

Sipe* 

C2+ SP3243E 



TTL/CMOS 
INPUTS 



TTL/CMOS 
OUTPUTS 



C2- 
T IN 



To (>P Supwvisor DrcuM A 



4> 



18 R »°" T 



^5 



H,IN 



R.IN 



R.OUT /I A 



R 4 IN 



SHUTDOWN 
ONLINE 
STATUS g ND 



OWN i 



^5 



C3.^0.1„F 



C4iJi0.1|iF 



10 . RS-232 

OUTPUTS 



RS-232 
INPUTS 



— « 



pin number 


name 


description 


SP3223E 


SP3243E 






1 




EN 


Receiver Enable. Apply logic HIGH for normal operation. Apply logic 
LOW to disable the receiver outputs (high-Z state). 


2 


28 


C1 + 


Positive terminal of the voltage doubler charge-pump capacitor. 


3 


27 


V+ 


Regulated +5.5V output generated by the charge pump. 


4 


24 


C1- 


Negative terminal of the voltage doubler charge-pump capacitor. 


5 


1 


C2+ 


Positive terminal of the inverting charge-pump capacitor. 


6 


2 


C2- 


Negative terminal of the inverting charge-pump capacitor. 


7 


3 


V- 


Regulated -5.5V output generated by the charge pump. 


16 


4 


RflN 


RS-232 receiver input. 


9 


5 




R 2 IN 


RS-232 receiver input. 




6 


R 3 IN 


RS-232 receiver input. 




7 


R4IN 






8 


R5IN 


RS-232 receiver input. 


15 


19 


R-iOUT 


TTL/CMOS receiver output. 


10 


18 


R 2 0UT 


TTL/CMOS receiver output. 




20 


R 2 0UT 


Noninverting receiver-2 output, active in shutdown. 




17 


R3OUT 


TTL/CMOS receiver output. 




16 


R4OUT 


TTL/CMOS receiver output. 




15 


R5OUT 


TTL/CMOS receiver output. 
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pin description: continued 



pin number 


name 


description 










11 

1 1 


?1 

ti 1 


STATUS 

<J 1*11 uu 


TTL/CMOS OutDUt indicatina ONLINE and SHUTDOWN status 


1 o 


14 




TTL/CMOS driver input. 


12 


13 


T 2 IN 


TTL/CMOS driver input. 





12 


TilN 

i ji i n 


TTL/CMOS driver input. 


14 


23 


ONLINE 


Apply logic HIGH to override AUTO ON-LINE circuitry keeping drivers 
active (SHUTDOWN must also be logic HIGH). 


17 


9 


TiOUT 


RS-232 driver output. 


8 


10 


T 2 0UT 


RS-232 driver output. 




11 


T 3 0UT 


RS-232 driver output. 


18 


25 


GND 




Ground. 


19 


26 


V CC 


+3.0V to +5.5V supply voltage. 


20 


22 


SHUTDOWN 


Apply logic LOW to shut down drivers and charge pump. This 
overrides all AUTO ON-LINE™ circuitry and ONLINE. 




Temperature Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP3223ECA 




SP3223EEA 


20-pin SSOP 


SP3223ECP 




SP3223EEP 


20-pin PDIP 


SP3223ECY 




SP3223EEY 


20-pin TSSOP 


SP3243ECA 




SP3243EEA 


28-pin SSOP 


SP3243ECT 




SP3243EET 


28-pin Wide SOIC 



SjpeX SP3223EH/3243EH 



High Speed Intelligent +3.0V to +5.5V 

RS-232 Transceivers 



features 
Meets true EIA/TIA-232-F 



+5.5V power supply 

Interoperable with EIA/TIA-232 
and adheres to EIA/TIA-562 
down to a +2.7V power source 

AUTO ON-LINE™ circuitry 
automatically wakes up from a 
1mA shutdown 

Regulated charge pump yields 
stable RS-232 outputs regard- 
less of V cc variations 

need ESD specifications: 

±15kV Human Body Model 
±15kV IEC1 000-4-2 Air 




• ±8kV I EC1 000-4-2 Contac' 
Discharge 

460 kbps minimum 
transmission rate 

Ideal for high speed RS-232 
applications 



description 

The SP3223EH and 3243EH products are RS-232 transceiver solutions 
intended for portable or hand-held applications such as notebook and 
palmtop computers. The "H" series is based on Sipex's SP3223E/3243E 
series and has been enhanced for high speed. The data rate is improved 
to 460kbps, easily meeting the demands of high speed RS-232 applica- 
tions. The SP3223EH and 3243EH use an internal high-efficiency, charge- 
pump power supply that requires only 0.1 uF capacitors in 3.3V operation. 
This charge pump and Sipex's driver architecture allow the SP3223EH/ 
3243EH series to deliver compliant RS-232 performance from a single 
power supply ranging from +3.3V to +5.0V. The SP3223EH is a 2-driv- 
er/2-receiver device, and the SP3243EH is a 3-driver/5-receiver device, 
ideal for laptop/notebook computer and PDA applications. The SP3243EH 
includes one complementary receiver that remains alert to monitor an 
external device's Ring Indicate signal while the device is shutdown. 

The AUTO ON-LINE™ feature allows the device to automatically "wake-up" 
during a shutdown state when an RS-232 cable is connected and a con- 
nected peripheral is turned on. Otherwise, the device automatically shuts 
itself down drawing less than 1pA. 




01- 



k +3V to +5V 

ill 



SP3223EH 



ONLINE 
STATUS 



GND 



C3^0.1|iF 



C4^0.1nF 
1 



RS-232 
OUTPUTS 



RS-232 
INPUTS 



Power 


RS-232 


RS-232 


External 


AUTO ON-LINE™ 


TTL 


No. of 


Part No. Supplies 


Drivers 


Receivers 


Components 


Circuitry 


Tri-State 


Pins 


SP3223EH +3.0V to +5.5V 


2 


2 


4 capacitors 


YES 


YES 


20 
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SP3223EH/SP3243EH 



nfiguration and typical application circuit 




R,OUT 
R 2 OUT 
R3OUT 
R4OUT 
R 5 OUT 




pin number 






SP3223EH 


SP3243EH 






1 




EN 


Receiver Enable. Apply logic LOW for normal operation. Apply 
logic HIGH to disable the receiver outputs (high-Z state). 


2 


28 


C1 + 


Positive terminal of the voltage doubler charge-pump capacitor. 


3 


27 


V+ 


Regulated +5.5V output generated by the charge pump. 


4 


24 


C1- 


Negative terminal of the voltage doubler charge-pump capacitor. 


5 


1 


C2+ 


Positive terminal of the inverting charge-pump capacitor. 


6 


2 


C2- 


Negative terminal of the inverting charge-pump capacitor. 


7 


3 


V- 


Regulated -5.5V output generated by the charge pump. 


16 


4 


R-l IN 


RS-232 receiver input. 


9 


5 


R 2 IN 


RS-232 receiver input. 







R3IN 


RS-232 receiver input. 




7 


R4IN 


RS-232 receiver input. 




8 


R 5 IN 


RS-232 receiver input. 


15 


19 


R t OUT 


TTL/CMOS receiver output. 


10 


18 


R 2 OUT 


TTL/CMOS receiver output. 




20 


R 2 OUT 


Non-inverting receiver-2 output, active in shutdown. 




17 


R3OUT 


TTL/CMOS receiver output. 
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SP3223EH/SP3243EH 
pin description: continued 



pin number 


name 


description 




oro£4otn 








16 


R.ni it 

r\4UU 1 


TTI /PI\/inQ raroiuor nutnut 


- 


15 


R-ni it 

r\5UU 1 


TTI /PIV/IOQ ropoiwor nii+mit 
I I L/OIVIUo IcOclVcl UUipUL. 


11 


21 


STATUS 


TTL/CMOS Output indicating online and shutdown status. 


13 


14 


TilN 


TTL/CMOS driver input. 


12 


13 


T 2 IN 


TTL/CMOS driver input. 


- 


12 


T 3 IN 


TTL/CMOS driver input. 


14 


23 


ONLINE 


Apply logic HIGH to override AUTO ON-LINE™ circuitry keeping 

Hrivorc antiwo ("QUI ITI~in\A/M mnot alcn ho \nnin WiHU raiar TQhlo 0\ 
UllVGib dUUVc ^onU I UUVVIM fllUbl dlbO JJc lOgiL nlun, iGTcr 10 IdUlc C-). 


17 


9 


T.ni it 

I -]UU I 


no coc. UnVci OUtpUl. 


8 


10 


T 2 0UT 


RS-232 driver output. 




11 


T3OUT 


RS-232 driver output. 


18 


25 


GND 


Ground. 


19 


26 


Vcc 


+3.0V to +5.5V supply voltage. 


20 


22 


SHUTDOWN 


Apply logic LOW to shut down drivers and charge pump. This over 
rides all AUTO ON-LINE™ circuitry and ONLINE. 



ordering information - piease 


oonsult the factory for pricing and availability on a ft 


pe-On-Reel option. 


Part Number 


Temperature Range 


Package Type 


SP3223EHCP 


0°C to +70°C 


20-pin PDIP 


SP3223EHCA 


0°C to +70°C 


20-pin SSOP 


SP3223EHCY 


0°C to +70°C 


20-pin TSSOP 


SP3243EHCT 


0°C to +70°C 


28-pin Wide SOIC 


SP3243EHCA 


0°C to +70°C 


28-pin SSOP 
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SP3238E 



Intelligent +3.0V to +5.5V RS-232 Transceivers 





features 

Meets True EIA/TIA-232-F 
Standards from a +3.0V to 
+5.5V Power Supply 

I Interoperable with EIA/TIA-232 
and Adheres to EIA/TIA-562 
Down to a +2.7V Power Source 

s Circuitry Automatically Wakes 
up from a 1pA Shutdown 

Minimum 250kbps Data Rate 
under Load 

Regulated Charge Pump 
Yields Stable RS-232 Outputs 
Regardless of V cc Variations 

Enhanced ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVIEC1 000-4-2 Air 
Discharge 

• ±8kV I EC1 000-4-2 Contact 
Discharge 




RiOUT 



STATUS 



description 

The SP3238E device is an RS-232 transceiver solution intended for 
portable or hand-held applications such as notebook and palmtop 
computers. The SP3238E uses an internal high-efficiency, charge- 
pump power supply that requires only 0.1 uF capacitors in 3.3V opera- 
tion. This charge pump and Sipex's driver architecture allow the 
SP3238E device to deliver compliant RS-232 performance from a sin- 
gle power supply ranging from +3.0V to +5.0V. The SP3238E is a 5- 
driver/3-receiver device, ideal for laptop/notebook computer and PDA 
applications. The SP3238E includes one complementary receiver that 
remains alert to monitor an external device's Ring Indicate signal 
while the device is shutdown. 

The AUTO ON-LINE™ feature allows the device to automatically "wake- 
up" during a shutdown state when an RS-232 cable is connected and 
a connected peripheral is turned on. Otherwise, the device automati- 
cally shuts itself down drawing less than 1uA. 

typical application circuit 

Vcc 
"I 

[26 



CS^O.VF 





25 


1 


_k 


3 



TTL/CMOS / 
INPUTS S 



TTL/CMOS 
OUTPUTS 



T ,1" 



Vcc 
C1+ 

ci SipG/C 

C2 + SP3238E 



C2- 
T.IN 



R z OUT 



R 3 OUT 



< 
< 



SHUTDOWN 
ONLINE 
STATUS . 



IT 



C4^0.1(iF 



, RS-232 
OUTPUTS 
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SP3238E 



pin number 


name 




1 


C2+ 


Positive terminal of the inverting charge-pump capacitor. 


2 


GND 


Ground. 


3 


C2- 


Negative terminal of the inverting charge-pump capacitor. 


4 


V- 


Regulated -5.5V output generated by the charge pump. 


5 


TfOtrr 


RS-232 driver output. 


6 


T 2 0UT 


RS-232 driver output. 


7 


T3OUT 


RS-232 driver output. 


8 


R|IN 


RS-232 receiver input. 


9 


R 2 IN 


RS-232 receiver input. 


10 


T4OUT 


RS-232 driver output. 


11 


RqIN 


RS-232 receiver input. 


12 


T50UT 


RS-232 driver output. 


13 


ONLINE 


Apply logic HIGH to override AUTO ON-LINE™ circuitry keeping drivers 
active (SHUTDOWN must also be logic HIGH, refer to Table 2). 


14 


SHUTDOWN 


Apply logic LOW to shut down drivers and charge pump. This overrides all 
AUTO ON-LINE™ circuitry and ONLINE (refer to Table 2). 


15 


STATUS 


TTL/CMOS Output indicating online and shutdown status. 


16 


R-iOUT 


Non-inverting receiver-1 output, active in shutdown. 


17 


T5IN 


TTL/CMOS driver input. 


18 


R3OUT 


TTL/CMOS receiver output. 


19 


T4IN 


TTL/CMOS driver input. 


20 


R 2 OUT 


TTL/CMOS receiver output. 


21 


R-iOUT 


TTL/CMOS receiver output. 


22 


T3IN 


TTL/CMOS driver input. 


23 


T 2 IN 


TTL/CMOS driver input. 


24 


T 1 1 N 


TTL/CMOS driver input. 


25 


C1- 


Negative terminal of the voltage doubler charge-pump capacitor. 


26 


Vcc 


+3.0V to +5.5V supply voltage. 


27 


V+ 


Regulated +5.5V output generated by the charge pump. 


28 


C1 + 


Positive terminal of the voltage doubler charge-pump capacitor. 



ordering information - Please 


consult the factory for pricing and availability on a Ti 


pe-On-Reel option. 


Part Number 


Temperature Range 


Package Type 


SP3238ECA 
SP3238ECY 


0°C to +70°C 
0°C to +70°C 


28-pin SSOP 
28-pin TSSOP 


SP3238EEA 
SP3238EEY 


-40°C to +85°C 
-40°C to +85°C 


28-pin SSOP 
28-pin TSSOP 







RS-232/RS-485 Transceiver 



+5V only Operation 

Software Programmable 
RS-232 or RS-485 Selection 

Four RS-232 Transceivers in 
RS-232 Mode 

Two RS-485 Full-Duplex 
Transceivers in RS-485 Mode 

Two RS-232 Transceivers and 
One RS-485 Transceiver in 
Dual Mode 

Self-Testing Loopback Mode 

Full Driver Tristate (Hi-Z) 
Control 

Ideal for RS-232 to RS-485 
Conversion 



The SP331 is a programmable RS-232 and/or RS-485 transceiver IC. 
The SP331 contains four drivers and four receivers when selected in 
RS-232 mode; and two drivers and two receivers when selected in 
RS-485 mode. The SP331 also contains a dual mode which has two 
RS-232 drivers/receivers plus one differential RS-485 driver/receiver. 

The RS-232 transceivers can typically operate at 230kbps while adher- 
ing to the RS-232 specifications. The RS-485 transceivers can operate 
up to 10Mbps while adhering to the RS-485 specifications. The SP331 
includes a self-test loopback mode where the driver outputs are inter- 
nally configured to the receiver inputs. This allows for easy diagnostic 
serial port testing without using an external loopback plug. The RS- 
232 and RS-485 drivers can be disabled (High-Z output) by control- 
ling a set of four select pins. 



TI4 C 
SEL_B CX 
TX4 a 

tx3 nsz 
vcc m 

TX1 C 
TX2 C 
GND CE 
C1+ CE 
V+(VDD) QE 
C2+ [IT 

C1- EE 
C2- HE 
v-(vss) HE 




RS-232 
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SP331 

RS-485 mode typical application circuit 



+5V 



9 



0.1 ^ 12 
11 



0.1 m-F ^- p 13 
24 

+5V — ► 
+5V — ► — 



C1 + 

C1- 
C2+ 

C2- 



TTL/CMOS 
TTLVCMOS 

TTL/CMOS 

TTL/CMOS 
TTL/CMOS - 



26 
27 

28 



SEL A 
SEL B 

Vc 

40OKU< 

TI1 S 



TI2 



400KEJ < 

TI3 < 



TTL/CMOS 



20 



21 



TTL/CMOS 



22 



vcc 



SP331 



v+ 

V- 




SELD 
TX2 



TX1 



RX1 




TX4 



TX3 



RX2 
RX3 




R1 



RI2 



RI1 




R3 



E15KQ 

RI4 



i RI3 



RX4 
GND 



SELC 



10 



1 



0.1 nF 



14 



0.1nF 
23 



OV 



RS-485 
RS-485 



► RS-485 



16 



15 



I— RS-485 



RS-485 



— RS-485 
-4 — RS-485 



25 



OV 




Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP331CT 
SP331ET 


0°C to +70°C 
-40°C to +85°C 


28-pin Plastic SOIC 
28-pin Plastic SOIC 
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SP332 



RS-232/RS-485 Multi-Mode Serial Transceiver 



i63tUf6S 

+5V only Single Supply 
Operation 

if 4 Drivers, 4 Receivers RS-232 
2 Drivers, 2 Receivers RS-485 
Loop Back Function for Self 
Test 

28 Pin SOIC Packaging 



The SP332 is a monolithic device that contains both RS-232 and RS- 
485 line drivers and receivers. The configuration of the SP332 can be 
changed at any time by changing the logic state of two control input 
pins. The device also includes a loop back function which internally 
connects driver outputs to receiver inputs for a chip self test. A Sipex- 
patented charge pump (5,306,954) allows +5V-only operation. 



TI4 






~28l TI3 


SELB 






"271 TI2 


TX4 


UK 


SP332 


"261 TI1 


TX3 


Gi 




~25l SD 


vcc 


EEL 




"241 SELA 


TX1 


CE 




"231 LB 


TX2 


UL 




"221 RX4 


GND 


a: 




"2T1 RX3 


C1 + 


a: 




"201 RX2 


v+ 


m. 




191 RX1 


C2+ 


or 




1T1 RI4 


C1- 


m. 




171 RI3 


C2- 


□A 




Ifil RI2 


V- 


nz 




151 RI1 



RS-232 Mode 



0.1 (.F 12 
11_ 

0.1>iF ^ 13 



ov- 
ov - 



24 



TTL/CMOS - 



TTL/CMOS-*- 
TTL/CMOS<2 



C1 
C2+ 



SELA 
SELB 



0.1 nF — 



^6K 



GND SHUT 
DOWN 



► RS-232 



- RS-232 



hTTL/CMOS 



RS-485 Mode 



+5V 



o.i|iF ; 



+5V-»~ 
+5V-*-- 



TTUCMOS - 
TTL/CMOS - 

TTL/CMOS - 
TTL/CMOS - 
TTL/CMOS + 
TTL/CMOS - 

TTL/CMOS - 

TTL/CMOS « 



C2+ 

C2- 



SELA 
SELB 



Li 

TX2 



0.1 |iF — 
S-TTUCMOS 



TI4 

RX1 



RX2 
RX3 



RX4 
GND 



SHUT 
DOWN 



► RS-485 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP332CT 
SP332ET 


0°C to +70°C 
-40°C to +85°C 


28-Pin SOIC 
28-Pin SOIC 




SP333 



features 

+5V Only, Single Supply 
Operation 

Low Power Shutdown 

28-Pin SOIC Packaging 

■ 3 Drivers, 5 Receivers - RS-232 

Complete AppleTalk™ 
Interface 

High Data Rates 

• 10Mbps Differential 
Transceivers 

• 460kbps Single-Ended 
Transceivers 



The SP333 is a monolithic device that supports both Macintosh™ and 
PC serial interfaces. RS-232 mode offers three (3) RS-232 drivers 
and five (5) RS-232 receivers. Mac mode includes a differential driver 
and a single-ended inverting driver. Receivers in Mac mode include 
one differential receiver, one non-inverting single-ended receiver and 
one inverting single-ended receiver. An on-chip charge pump allows 
+5V-only operation, and a low power Shutdown mode makes the 
SP333 ideal for battery powered applications. The interface mode can 
be changed at any time by a mode select pin. 




TI3CL 


"281 TI2 


TXENC2I sp: 


533 33 TH 


rxenQ: 


'261 SD 


TX3QL 


~2Sl RS-232/Mac 


VCCC3I 


"241 RI5 


TX1 CiL 


"231 RX5 


TX2QI 


~22l RX4 


gnd nr 


~2T1 RX3 




~20l RX2 


V+FuT 


151 RX1 


C2+EC 


1b~I RI4 


el-EC 


171 RI3 


C2-QS: 


ZfD RI2 




m Rn 



application circuit 
PC Mode (RS-232) 



25| 5 



0.1..F - 

o.i m f : 



RS-232/MacMode 

SP333 v 

C2+ V- 
^ 2 Shutdowr 



GND 



-0.1 ( iF 



0.1 ( .F 



Mac Mode (AppleTalk) 

+5V 



o.niF - 



+5V 

EL 



RS-232/MacMode 

SP333 v+ 

C2* V- 
^ 2 Shutdown 



^ — 



-O.lnF 



0.1 nF 



"1 



information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP333CT 
SP333ET 


0°C to +70°C 
-40°C to +85°C 


28-Pin SOIC 
28-Pin SOIC 



2002 Short Form Catalog 



1-58 



© Copyright 2001 Sipex Corporation 



+5V Only Operation 

Software Programmable 
RS-232 or RS-485 Selection 

Three RS-232 Drivers and Five 
Receivers in RS-232 Mode 

Two RS-485 Full-Duplex 
Transceivers in RS-485 Mode 

Full Differential Driver Tristate 



Receiver Output Tristate 
Control 



The SP334 is a programmable RS-232 and/or RS-485 transceiver IC. 
The SP334 contains three drivers and five receivers when selected in 
RS-232 mode; and two drivers and two receivers when selected in 
RS-485 mode. 

The RS-232 transceivers can typically operate at 230kbps while adher- 
ing to the RS-232 specifications. The RS-485 transceivers can operate 
up to 10Mbps while adhering to the RS-485 specifications. The RS- 
485 drivers can be disabled (High-Z output) by the TXEN enable pin. 
The RS-232 and RS-485 receiver outputs can be disabled by the 



TI3 CX 
TXEN(n/c) CX 
TX4(n/c) CX 
TX3 CX 
VCC CX 
TX1 CX 
TX2 CX 
GND CX 

ci+ CX 
v+ CX 

C2+ CX 

C1- CX 
C2- CX 
v- CX 



SP334 



28~l TI2 

JU Til 

2"6_ RXEN 



MJ RS232/RS485 
XI RI5 

HE rx5 

SO RX4 
2T1 RX3 

CJE RX2 
3X1 RX1 

181 RI4 

HO RI3 
3E R12 
151 RI1 



(in RS-232 mode) 




TxD V 
RTS > 
DTR > 



RxD 
CTS 
DSR 
DCD 
Rl 



RS232/RS485 



RX5 
GND 




Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP334CT 
SP334ET 


0°C to +70°C 
-40°C to +85°C 


28-pin Plastic SOIC 
28-pin Plastic SOIC 



SP334 

RS-485 typical application circuit 



TTL/CMOS 
TTL/CMOS 




TTUCMOS 



0.1 ^ 



0.1 uF ^ 13 

ov *M 



ci- 

C2+ 
C2- 



TTL7CMOS »- 
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22 



TTL/CMOS 



"~~ 23 
i" 



SP334 



RS232/RS485 
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^ 0.1 uF 



0.1 uF — 



RS-232 
. RS-232 

• RS-232 

N/C 
-c RS-232 



-* RS-232 



RS-232 
TTL/CMOS 
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SP3481/SP3485 



RS-485 Transceivers with 
10Mbps Data Rate 



features 

RS-485 and F 
Transceivers 

I Operates from a Single +3.3V 
supply 

■ Interoperable with +5.0V Logic 

Driver/Receiver Enable 
i Low Power Shutdown Mode 



-7V to +12V Common-Mode 
Input Voltage Range 

Allows up to 32 Transceivers 
on the Serial Bus 

Compatibility with the Industry 
Standard 75176 Pinout 

Driver Output Short-Circuit 




description 

The SP3481 and the SP3485 are a family of +3.3V low power half- 
duplex transceivers that meet the specifications of the RS-485 and 
RS-422 serial protocols. These devices are pin-to-pin compatible with 
the Sipex SP481, SP483, and SP485 devices as well as popular indus- 
try standards. The SP3481 and the SP3485 feature Sipex's BiCMOS 
process, allowing low power operation without sacrificing perform- 
ance. The SP3481 and SP3485 meet the electrical specifications of 
RS-485 and RS-422 serial protocols up to 10Mbps under load. The 
SP3481 is equipped with a low power Shutdown mode. 



nin n mhpr 

pin numDer 


name 


description 


1 


RO 


Receiver Output. 


2 


RE 


Receiver Output Enable Active LOW. 


3 


DE 


Driver Output Enable Active HIGH. 


4 


Dl 


Driver Input. 


5 


GND 




Ground Connection. 


6 


A 


Driver Output/Receiver Input Non-inverting. 


7 


B 


Driver Output/Receiver Input Inverting. 


8 


Vcc 


Positive Supply +3.00V < V cc < +3.60V 



Top View 



Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Temperature Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP3481CN 
SP3481CP 


SP3481EN 
SP3481EP 


8-pin Narrow SOIC 
8-pin Plastic DIP 


SP3485CN 
SP3485CP 


SP3485EN 
SP3485EP 


8-pin Narrow SOIC 
8-pin Plastic DIP 
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SP3483 



+3.3V Low Power Slew Rate Limited 
Half-Duplex RS-485 Transceiver 




RS-485 and RS-422 
Transceiver 

Operates from a Single +3.3V 
Supply 

Interoperable with +5.0V Logic 
Driver/Receiver Enable 
Low Power Shutdown Mode 
-7V to +12V Common-Mode 



Allows up to 32 Transceivers 
on the Serial Bus 

Compatibility with the Industry 
Standard 75176 Pinout 

Driver Output Short-Circuit 
Protection 

Slew Rate Limited Driver for 
Low EMI 




The SP3483 device is part of a family of +3.3V low power half-duplex 
transceivers that meet the specifications of the RS-485 and RS-422 
serial protocols. This device is pin-to-pin compatible with the Sipex 
SP483 device as well as popular industry standards. The SP3483 fea- 
tures Sipex's BiCMOS process, allowing low power operation without 
sacrificing performance. The SP3483 is internally slew rate limited to 
reduce EMI and can meet the requirements of RS-485 and RS-422 up 
to 250kbps. 



pin number 


name 


description 


1 


RO 


Receiver Output. 


2 


RE 


Receiver Output Enable Active LOW. 


3 


DE 


Driver Output Enable Active HIGH. 


4 


Dl 


Driver Input. 


5 


GND 


Ground Connection. 


6 


A 


Driver Output/Receiver Input Non-inverting. 


7 


B 


Driver Output/Receiver Input Inverting. 


8 


Vcc 


Positive Supply +3.00V < V cc < +3.60V 



Top View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option 



Part Number 


Temperature Range 


Package Type 


SP3483CN 


0°C to +70°C 


8-pin Narrow SOIC 


SP3483CP 


0°C to +70°C 


8-pin Plastic DIP 


SP3483EN 


-40°C to +85°C 


8-pin Narrow SOIC 


SP3483EP 


-40°C to +85°C 


8-pin Plastic DIP 



Form Catalog 
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SP3486/SP3487 



+3.3 V Low Power Quad RS-485/RS-422 Line Drivers 





■ 



features 

RS-485 or RS-422 Quad 
Differential Line Drivers 

Operates from a Single +3.3V 
Supply 

Interoperable with +5.0V Logic 

Tristate Output Control 

-7V to +12V Common-Mode 
Input Voltage Range 

Common Driver Enable 
Control (SP3486) 

Independent Driver Enable 
Controls for Each Pair of 
Drivers (SP3487) 

Compatibility with LTC486 and 
SN75172 (SP3486) 

Compatibility with LTC487 and 
SN75174 



description 

The SP3486 and the SP3487 are +3.3V low power quad drivers that 
meet the specifications of the RS-485 and RS-422 serial protocols. 
These devices are pin-to-pin compatible with Sipex's SP486 and 
SP487 devices as well as popular industry standards. The SP3486 and 
SP3487 feature Sipex's BiCMOS process allowing low power opera- 
tion without sacrificing performance. The SP3486 and SP3487 meet 
the electrical specifications of RS-485 and RS-422 serial protocols up 
to 10Mbps under load. The SP3486 features a common driver enable 
control. The SP3487 provides independent driver enable controls for 
each pair of drivers. Both devices feature tristate outputs and a -7V to 
+12V common-mode input voltage range. 



block diagrams 



Dl, 1 



DO,B 3 
EN 4 
D0 2 B 5 



GND 8 





SP3486 







16 V cc 

15 Dl 4 

14 D0 4 A 

13 DO4B 

12 EN 

11 DO3B 

10 DO3A 

9 Dl 3 




16 


Vcc 


15 


DU 


14 


DO4A 


13 


DO4B 


12 


EN3/EN4 


11 


DO3B 


10 


DO3A 


9 


Dl 3 



SP3486/SP3487 



n 



PIN NL 


MBER 


NAME 


DESCRIPTION 


SP3486 


SP3487 


1 


1 


Oh 


Driver 1 Input. If Driver 1 output is enabled, logic on Dh forces 

Hriwnr m itni it RO A ln\A/ *anH RO D hinh A Innip 1 nn Rl. \A/ith Rriwor 1 

anver ouipui uu^m low anu uu-|D nigri. r luyic i on u\-\ win ■ unvci i 
output enabled forces driver D0-|A high and DO^ low. 


2 


2 


D0-|A 


Driver 1 output A. 


3 


3 


DdB 




Driver 1 output B. 




4 




EN 


Driver Output Enable. 




4 


EN 1 /EN 2 


Driver 1 and 2 Output Enable. 


5 


5 


D0 2 B 


Driver 2 output B. 


6 


6 


D0 2 A 


Driver 2 output A. 


7 


7 


Di 2 


Driver 2 Input. If Driver 2 output is enabled, logic on Dl 2 forces 

Hriwat* niitniit RO~A Irmw anH R(~1~R hinh A Innin 1 nn Rl„ \A/ith Rriwor 
UMVcl UUipUL UU 2 M IUW dMU UU 2 D Iliyil. M lULJIL I Ull Ul 2 Willi UIIVcl L. 

output enabled forces driver D0 2 A high and D0 2 B low. 


8 


8 


GND 


Digital Ground. 


9 


9 


Dl 3 


Driver 3 Input. If Driver 3 output is enabled, logic on Dl 3 forces 

Hrivor nutnnt RH^A ln\A/ ^nH RO^R hinh A Innip "1 nn Rl„ \A/ith Rriwor *\ 

unvci uuipuL UU3M iuw anu UU3D inyii. m luyiu 1 un U13 wiui unvci 
output enabled forces driver D0 3 A high and D0 3 B low. 


10 


10 


D0 3 A 


Driver 3 output A. 


11 


11 


DO3B 


Driver 3 output B. 


12 




EN 


Driver Output Disable. 




12 


EN3/EN4 


Driver 3 and 4 Output Enable. 


13 


13 


DO4B 


Driver 4 output B. 


14 


14 


DO4A 


Driver 4 output A. 


15 


15 


Dl 4 


Driver 4 Input. If Driver 4 output is enabled, logic on Dl 4 forces 

Hriwpr nutnnt HO..A Inu/ anH nn^R hinh A Innir 1 nn HL uuith Dri\/pr A 

UIIVCI UULJJUL L/U4M IUW allU UU4D IIILJII. M lUyiO I Ull UI4 WIUI UIIVcl *+ 

output enabled forces driver D0 4 A high and D0 4 B low. 


16 


16 


Vcc 


Positive Supply +3.00V<V CC <+3.60V. 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP3486CP 


0°C to +70°C 


16-pin Plastic DIP 


SP3486CT 


0°C to +70°C 


16-pin SOIC 


SP3486EP 


-40°C to +85°C 


16-pin Plastic DIP 


SP3486ET 


-40°C to +85°C 


16-pin SOIC 


SP3487CP 


0°C to +70°C 


16-pin Plastic DIP 


SP3487CT 


0°C to +70°C 


16-pin SOIC 


SP3487EP 


-40°C to +85°C 


16-pin Plastic DIP 


SP3487ET 


-40°C to +85°C 


16-pin SOIC 
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+3.3V Low Power Quad RS-485/RS-422 Line Receivers 



features WmMmBmKm 

RS-485 or RS-422 Quad 
Differential Line Receivers 

Operates from a Single +3.3V 
supply 

Interoperable with +5.0V Logic 
Tristate Output Control 

-7V to +12V Common-Mode 
Input Voltage Range 
Common Driver Enable 
Control(SP3488) 

Independent Driver Enable 
Controls for Each Pair of 
Drivers (SP3489) 

Compatibility with LTC488 and 
SN75173 (SP3488) 

Compatibility with LTC489 and 
3) 



description 

The SP3488 and the SP3489 are +3.3V low power quad line receivers 
that meet the specifications of the RS-485 and RS-422 serial proto- 
cols. These devices are pin-to-pin compatible with Sipex's SP488 and 
SP489 devices as well as popular industry standards. The SP3488 and 
SP3489 feature Sipex's BiCMOS process allowing low power opera- 
tion without sacrificing performance. The SP3488 and SP3489 meet 
the electrical specifications of RS-485 and RS-422 serial protocols up 
to 10Mbps under load. The SP3488 features a common receiver 
enable control. The SP3489 provides independent receiver enable con- 
trols for each pair of receivers. Both devices feature tristate outputs 
and a -7V to +12V common-mode input range. The receivers have a 
fail-safe feature which forces a logic "1" output when receiver inputs 
are left floating. 



16 V cc Rl iB 1 

15 RI 4 B RI1A 2 

RO, 3 







SP3489 
























-,A- 






T 

1 






- 
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SP3488/SP3489 



PIN NUMBER 


NAME 


nFsnRiPTinM 


SP3488 1 SP3489 


1 


1 


RhB 


Receiver 1 input B. 


2 


2 


Rl-i A 


Receiver 1 input A. 


3 


3 


ROi 


Receiver 1 Output. If Receiver 1 output is enabled, if RhA > RhB by 
200mV, Receiver output is high. If Receiver 1 output is enabled, and if 
RhA < RhB by 200mV, Receiver 1 output is low. 


4 




EN 


Receiver Output Enable. 




4 


EN 1 /EN 2 


Receiver 1 and 2 Output Enable. 


5 


5 


R02 


Receiver 2 Output. If Receiver 2 output is enabled, if RI 2 A > RI 2 B by 
200mV, Receiver 2 output is high. If Receiver 2 output is enabled, and 
if RI 2 A < RI 2 B by 200mV, Receiver 2 output is low. 


6 


6 


RI 2 A 


Receiver 2 input A. 


7 


7 


RI 2 B 


Receiver 2 input B. 


8 


8 


GND 




Digital Ground. 


9 


9 


RI 3 B 


Receiver 3 input B. 


10 


10 


RI3A 


Receiver 3 input A. 


11 


11 


R0 3 


Receiver 3 Output. If Receiver 3 output is enabled, if RI 3 A > RI 3 B by 
200mV, Receiver 3 output is high. If Receiver 3 output is enabled, and 
if RI3A < RI3B by 200mV, Receiver 3 output is low. 


12 




EN 


Receiver Output Enable. 




12 


EN3/EN4 


Receiver 3 and 4 Output Enable. 


13 


13 


R0 4 


Receiver 4 Output. If Receiver 4 output is enabled, if RI4A > RI 4 B by 
200mV, Receiver 4 output is high. If Receiver 4 output is enabled, and 
if RI4A < RI4B by 200mV, Receiver 4 output is low. 


14 


14 


RI4A 


Receiver 4 input A. 


15 


15 


RI4B 


Receiver 4 input B. 


16 


16 


Vcc 




Positive Supply +3.00V < V cc < +3.60V 



ordering infor 



for pricing and avi 



Part Number 


Temperature Range 


Package Type 


SP3488CP 


0°C to +70°C 


16-pin Plastic DIP 


SP3488CT 


0°C to +70°C 


16-pin SOIC 


SP3488EP 


-40°C to +85°C 


16-pin Plastic DIP 


SP3488ET 


-40°C to +85°C 


16-pin SOIC 


SP3489CP 


0°C to +70°C 


16-pin Plastic DIP 


SP3489CT 


0°C to +70°C 


16-pin SOIC 


SP3489EP 


-40°C to +85°C 


16-pin Plastic DIP 


SP3489ET 


-40°C to +85°C 


16-pin SOIC 



option. 
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SP3490/SP3491 



' Power Full Duplex RS-485 Transceivers with 

10Mbps Data Rate 



Full Duplex RS-485 and 
RS-422 Transceivers 

Operates from a Single +3.3V 



Interoperable with +5.0V Logic 

Driver/Receiver Tristate 
Enable Lines (SP3491) 

-7V to +12V Common-Mode 
Input Voltage Range 

+200mV Receiver Input 
Sensitivity 

Allows up to 32 Transceivers 
on the Serial Bus 

Compatibility with LTC490 and 
SN75179 (SP3490) 

Compatibility with LTC491 and 
SN75180 (SP3491) 



The SP3490 and the SP3491 are +3.3V low power full duplex trans- 
ceivers that meet the specifications of the RS-485 and RS-422 serial 
protocols. These devices are pin-to-pin compatible with the Sipex 
SP490 and SP491 devices as well as popular industry standards. The 
SP3490 and the SP3491 feature Sipex's BiCMOS process, allowing 
low power operation without sacrificing performance. The SP3490 and 
SP3491 meet the electrical specifications of RS-485 and RS-422 serial 
protocols up to 10Mbps under load. The SP3491 is identical to the 
SP3490 with the addition of driver and receiver tristate enable lines. 





nc i 

R 2 

REB 3 
D E 4 



D 5 
GND 6 



GND 



7 




SP3491 



1_4Vcc 

$1° 



11 B 



10Z 



9 Y 
8 NC 
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SP3490/SP3491 



PIN NUMBER 


NAMF 
NAIVIt 




QDQ/1GD CDQyIQi 


1 


14 


Vcc 


Positive supply +3.00 < V cc < +3.60 


2 


2 


R 


Receiver output. 


3 


5 


D 


Driver input. 


4 


6,7 


GND 


Ground connection. 


5 


9 


Y 


Non-inverting driver output. 


6 


10 


Z 


Inverting driver output. 


7 


11 


B 


Inverting receiver input. 


8 


12 


A 


Non-inverting receiver input. 




1,8,13 


NC 


No connect. 




3 


REB 


Receiver output enable active LOW 




4 


DE 


Driver output enable active HIGH. 



Part Number 


Temperature Range 


Package Type 


SP3490CN 
SP3490CP 
SP3490EIM 
SP3490EP 


0°C to +70°C 
0°C to +70°C 
-40°C to +85°C 
-40°C to +85°C 


8-Pin NSOIC 
8-Pin DIP 

8-Pin NSOIC 
8-Pin DIP 


SP3491CN 
SP3491CP 
SP3491EIM 
SP3491EP 


0°C to +70°C 
0°C to +70°C 
-40°C to +85°C 
-40°C to +85°C 


14-Pin NSOIC 
14-Pin DIP 

14-Pin NSOIC 
14-Pin DIP 
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SP3493/SP3494 



+3.3V Low Power Slew Rate Limited 
RS-485/RS-422 Transceivers 



features 

1 Operates From a Single +3.3V 
Supply 

Interoperable with +5V Logic 
+200mV Receiver Input 
Sensitivity 

Slew-Rate Limited for Errorless 
Data Transmission to 250kbps 

■ -7V to +12V Common-Mode 
Input Voltage Range 
Devices Allow up to 32 
Transceivers on the Serial Bus 
Driver/Receiver Enable Lines 
(SP3494) 

■ 2nA Low Power Shutdown 
Mode (SP3494) 
Compatible with the MAX3488, 
LTC490 and 75179 Industry 
Standard Pinouts (SP3493) 
Compatible with the MAX3486 
and 75176 Industry Standard 
Pinouts (SP3494) 



description 

The SP3493 and the SP3494 devices are +3.3V, slew-rate limited 
transceivers that meet the specifications of the RS-485 and RS-422 
serial protocols. The SP3493 and the 3494 devices are pin-to-pin 
compatible with the Sipex SP3490 and the SP3481 devices, respec- 
tively, as well as other popular industry standards. The devices feature 
Sipex's BiCMOS process, allowing low power operation without sacri- 
ficing performance. The slew-rate limited drivers minimize EMI and 
reduce reflections caused by improperly terminated cables allowing 
error-free data transmission. The SP3493 is a full-duplex slew-rate 
limited transceiver that will deliver a data transmission rate up to 
250kbps. The SP3494 is a half-duplex slew-rate limited transceiver 
that will deliver a data transmission rate up to 2.5Mbps. The SP3494 
is equipped with a low-power shutdown mode and driver/receiver 
high-Z enable lines. 



block diagrams 




8 I V C C 




5 I GND 
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SP3493/SP3494 



PIN NUMBER 






n no if no ODQ>lQy| 


1 


8 




Positive supply +3.00 < V C c < +3.60. 


2 





R 


Receiver output 


3 




D 


Driver inDUt 


4 


5 


GND 


Ground connection. 


5 




Y 


Non-inverting driver output. 


6 




z 


Inverting driver output. 


7 




B 


Inverting receiver input. 


8 




A 


Non-inverting receiver input. 




1 


RO 


Receiver Output. 




2 


RF 


Receiver Output Enable Active LOW. 




3 


DE 


Driver Output Enable Active HIGH. 




4 


D 


Driver Input. 




6 


A 


Driver Output/Receiver Input Non-inverting. 




7 


B 


Driver Output/Receiver Input Inverting. 



ordering information - piease 


consult the factory for pricing and availability on a Ti 


pe-On-Reel option. 


Part Number 


Temperature Range 


Package Type 


SP3493CN 


0°C to +70°C 


8-pin Narrow SOIC 


SP3493CP 


0°C to +70°C 


8-pin Plastic DIP 


SP3493EN 


.-40°C to +85°C 


8-pin Narrow SOIC 


SP3493EP 


-40°C to +85°C 


8-pin Plastic DIP 


SP3494CIM 


0°C to +70°C 


8-pin Narrow SOIC 


SP3494CP 


0°C to +70°C 


8-pin Plastic DIP 


SP3494EN 


-40°C to +85°C 


8-pin Narrow SOIC 


SP3494EP 


-40°C to +85°C 


8-pin Plastic DIP 
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SP385A 



+3V to +5V RS-232 Line Driver/Receiver 



Operates from 3.3V or 5V 
Power Supply 

Meets All EIA-232D and V.28 
Specifications at 5V 

Meets EIA-562 Specifications 
at 3.3V 

Two Drivers and Receivers 

Operates with 0.1pF to 10pF 
Capacitors 

High Data Rate — 120kbps 
under Load 

Low Power Shutdown 1uA 
3-State TTL/CMOS Receiver 



Low Power CMOS — 5mA 
Operation 



N/c pr 

C.+ l~2 

c,-Q 

C 2 +£T 

c 2 -Q 

ToOUTl~8 

h 2 in|^ 

N/CpO 



TJ 



SP385A 

20L SSOP 



n/c rr 
c,+ ^ 
v+ rr 
c,-r_T 

c 2 + ^ 
c 2 - ^ 

V- ^ 

T 2 OUT nf 

b 2 in rr 



U 



SP385A 

18L SOIC 



1SJ ON/OFF 



description 

The Sipex SP385A is an enhanced version of the Sipex SP200 family 
of RS-232 line drivers/receivers. The SP385A offers +3.3V operation 
for EIA-562 and EIA-232 applications. The SP385A maintains the 
same performance features offered in its predecessors. The SP385A is 
available in plastic SOIC or SSOP packages operating over the com- 
mercial and industrial temperature ranges. The SP385A is pin compat- 
ible to the LTC1385 EIA-562 transceiver, except the drivers in the 
SP385A can only be disabled with the ON/OTF pin. 



typical application circuit 



+5V INPUT 
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SP385A 
block diagram 



RS232 OUTPUTS RS232 INPUTS 




Part Number 


Temperature Range 


Package Type 


SP385ACA 




0°C to +70°C 


20-pin SSOP 


SP385AEA 




-40°C to +85°C 


20-pin SSOP 


SP385ACT 




0°C to +70°C 


18-pin SOIC 


SP385AET 




-40°C to +85°C 


18-pin SOIC 
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SP385E 



Enhanced +3V or 



RS-232 Line Driver/Receiver 



Operates from 3.3V or 5V 
Power Supply 

Meets All EIA-232D and V.28 
Specifications at 5V 

Meets EIA-562 Specifications 
at 3.3V 

Two Drivers and Receivers 
Operates with 0.1pF to 10pF 



The Sipex SP385E is an enhanced version of the Sipex SP200 family 
of RS-232 line drivers/receivers. The SP385E offers +3.3V operation 
for EIA-562 and EIA-232 applications. The SP385E maintains the 
same performance features offered in its predecessors. The SP385E is 
available in plastic SOIC or SSOP packages operating over the com- 
mercial and industrial temperature ranges. The SP385E is pin compat- 
ible to the LTC1385 EIA-562 transceiver, except the drivers in the 
SP385E can only be disabled with the ON/OFF pin. 



High Data Rate — 
under Load 

■ Low Power Shutdown <1pA 

3-State TTL/CMOS Receiver 
Outputs 

■ Low Power CMOS — 5mA 
Operation 

Improved ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVIEC1 000-4-2 Air 
Discharge 

• ±8kV IEC1 000-4-2 Contact 
Discharge 




1 H F Hz 

6.3V 



16V ' 





v cc 






+5Vto+10V 


V+ 


c,- 


Voltage Doubler 












+10Vto-10V 


V- 


<V 


Voltage Inverter 





=> rz 



nc r_r 

c,+ rjr 
v+ rr 

c,- rr 

c 2 + 

c 2 - 
v- 

T 2 OUT flT 

r 2 in nr 



U 



SP385E 

18L SOIC 




o "S 

5 

s 



T,IN- 
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R,OUT- 



_ T" 400KQ 



— I 400K a 



SP385E 
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SP385E 
pin configuration 




Part Number 


Temperature Range 


Package Type 


SP385ECA 


0°C to +70°C 


20-pin SSOP 


SP385EEA 


-40°C to +85°C 


20-pin SSOP 


SP385ECT 


0°C to +70°C 


18-pin SOIC 


SP385EET 


-40°C to +85°C 


18-pin SOIC 



— 



SP431 



Quad RS-422 Differential Line Driver 









description 

The SP431 is a quad differential line driver that meets the specifica- 
tions of the EIA standard RS-422 serial protocol. The SP431 features 
Sipex's BiCMOS process allowing low power operational characteris- 
tics of CMOS technology while meeting all of the demands of the RS- 
422 serial protocol over 60Mbps under load. The RS-422 protocol 
allows up to 10 receivers to be connected to a multipoint bus trans- 
mission line. The SP431 features a driver enable control common to 
all four drivers that places the output pins in a high impedance state. 
Since the cabling can be as long as 4,000 feet, the RS-422 drivers of 
the SP431 are equipped with a wide common-mode output voltage 
range to accommodate ground potential differ 



features 

Compatible with the EIA 
standard tor RS-422 serial 
protocol 

Quad Differential Line Drivers 

High-Z Output Control 

At Least 60Mbps Transmission 
Rates 

6.0ns Typical Driver 
Propagation Delays 

■ Less than 1ns Typical Output 
Skew 

Single +3.3V Supply Operation 

Common Driver Enable 
Control 

Compatibility with the Industry 
Standard 26LV31 





INPUTS 



v C c> 




OUTPUTS 



ENABLE ENABLE 



I-75 
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SP431 



pin number 




description 


4 
1 




Driver 1 TTL input. 


9 


nn a 


Non-inverterj unver output. 


Q 




nn d 

UU-|D 


inverteo anver output. 


A 

4 


tlMADLt 


n »*i wrt f ^ i i I+ - Anon a o r*4">v irt LJ 1 1^ 1— I 

unver output enaDie, active niun. 


r 



UU2D 


Inverted driver output. 


c 



nn a 
UU2A 


Non-invertea anver output. 


7 


ni 
UI2 


Driver 2 TTL input. 


Q 



PMn 


brouna. 


Q 


ni 

UI3 


unver o 1 1 l input. 


i n 


nn a 
UU3A 


Non-inverted driver output. 


I I 


nn d 
UU3D 


Inverted driver output. 


l£ 


CM A □ I C 

cNAtiLb 


; ; 

Driver output enable, active LOW. 




nn d 
UU4D 


■ 

Inverted driver output. 


14 




Mnn-in\/prtprl driv/pr nutnnt 

IVUM MIVUILGU Ulluul UUL|JUL. 


15 


Dl 4 


Driver 4 TTL input. 


16 


Vcc 


+3.0V to +3.6V power supply. 








Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP431CP 
SP431CIM 


0°C to +70°C 
0°C to +70°C 


16-pin Plastic DIP 
16-pin Narrow SOIC 
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High Speed, Low Power Quad RS-422 Differential Line 

Receiver 





Compatible with the EIA 
Standard for RS-422 Serial 
Protocol 

Quad Differential Line 
Receivers 

High-Z Output Control 

8ns Typical Receiver 
Propagation Delays 



is 

Single +3.3V to +5V Supply 
Operation 

Common Receiver Enable 
Control 

Compatibility with the Industry 
Standard 26LV32 and 26C32 

-7.0V to +7.0V Common-Mode 
Input Voltage Range 



The SP432 is a quad differential line receiver designed to meet the 
specifications of RS-422. The SP432 features Sipex's BiCMOS 
process allowing low power operational characteristics of CMOS tech- 
nology while meeting all of the demands of the RS-422 serial protocol 
over 50Mbps under load. The RS-422 protocol allows up to 10 
receivers to be connected to a multipoint bus transmission line. The 
SP432 features a receiver enable control common to all four receivers 
and a high-Z output with 6mA source and sink capability. Since the 
cabling can be as long as 4,000 feet, the RS-422 receivers of the 
SP432 are equipped with a wide (-7.0V to +7.0V) common-mode 
input voltage range to accommodate ground potential differences. 



block diagram 



INPUTS 



RI 1 A> 



R^B \T 
R^A [2 
R0 1 [jT 
ENABLE ^ 





OUTPUTS 



->GND 
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SP432 



D 



pin number 


name 


description 


1 


R| t B 


Inverted RS-422 receiver inDut 


2 


RliA 


Non-inverted RS-422 receiver input. 


3 




TTL receiver outDut 

1 II— luvvlVUI V/ULUUl! 


4 


ENABLE 


Receiver inDut enable active HIGH 

1 lUVul Vul II IL/UL Ul IUUIUj Uull V u 1 II \—A II. 


5 


R0 2 


TTL receiver outDut 


6 


RI 2 A 


Non-invprtpd RS-422 recpiver innut 

IMv/ll II IV vl LuU 11 w T L- L_ 1 UUulVul IIIL/LILi 


7 


R| 2 B 


Invprtpri RS-422 rprpivpr innut 

II IVUI LuU 1 t * ' ILL 1 Ijuulvul 1 1 1 yj U L . 


8 


GND 


Ground 

Ul \J U 1 111 . 


9 


RI 3 B 


Inverted RS-422 receiver input. 


10 

IU 


RUA 


Non-inverted RS-422 receiver input. 


1 -| 


RO, 


TTL receiver output. 




12 


ENABLE 


Receiver input enable, active LOW. 


13 


R0 4 


TTL receiver output. 




14 


RI4A 


Non-inverted RS-422 receiver input. 


15 


RI4B 


Inverted RS-422 receiver input. 


16 


Vcc 


+3.0V to +5.5V power supply. 


























ordering informati 


On - Please consult the factory for pricing and availability on a Tape-On-Reel option. 


Part Number 


Temperature Range 


Package Type 


SP432CP 
SP432CN 




0°C to +70°C 
0°C to +70°C 


16-pin DIP 
16-pin SOIC 




SP481/SP483/SP485 



Low Power 



features 
+5V Only 

Low Power BiCMOS 

Driver/Receiver Enable 

Slew Rate Limited Driver for 
Low EMI (SP483) 

Low Power Shutdown Mode 
(SP481and SP483) 

I RS-485 and RS-422 
Drivers/Receivers 




description 

The SP481 , SP483, and the SP485 are a family of half-duplex trans- 
ceivers that meet the requirements of RS-485 and RS-422. Their 
BiCMOS design allows low power operation without sacrificing per- 
formance. The SP481 and SP485 meet the requirements of RS-485 
and RS-422 up to 5Mbps. Additionally, the SP481 is equipped with a 
low power Shutdown mode. The SP483 is internally slew rate limited 
to reduce EMI and can meet the requirements of RS-485 and RS-422 
up to 250kbps. The SP483 is also equipped with a low power shut- 
down mode. 



pin number 


name 


description 


1 


RO 


Receiver Output. 


2 


RE 


Receiver Output Enable Active LOW. 


3 


DE 


Driver Output Enable Active HIGH. 


4 


Dl 


Driver Input. 


5 


GI\ID 


Ground Connection. 


6 


A 


Driver Output/Receiver Input Non-inverting. 


7 


B 


Driver Output/Receiver Input Inverting. 


8 


Vcc 


Positive Supply 4.75V<V CC < 5.25V. 




Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 






Temperature Range 


Package Type 


SP481CN 




— 


0°C to +70°C 


8-pin Narrow SOIC 


SP481CS 






0°C to +70°C 


8-pin Plastic DIP 


SP481EN 






,-40°C to +85°C 


8-pin Narrow SOIC 


SP481ES 






-40°C to +85°C 


8-pin Plastic DIP 


SP483CIM 






0°C to +70°C 


8-pin Narrow SOIC 


SP483CS 






0°C to +70°C 


8-pin Plastic DIP 


SP483EN 






-40°C to +85°C 


8-pin Narrow SOIC 


SP483ES 






-40°C to +85°C 


8-pin Plastic DIP 


SP485CN 






0°C to +70°C 


8-pin Narrow SOIC 


SP485CS 






0°C to +70°C 


8-pin Plastic DIP 


SP485EN 






-40°C to +85°C 


8-pin Narrow SOIC 


SP485ES 







-40°C to +85°C 


"P 
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SP481 E/SP485E 



RS-485 Transceivers 



features 
+5V Only 

Low Power BiCMOS 

Driver/Receiver Enable for 
Multi-Drop configurations 

Low Power Shutdown Mode 
(SP481E) 

Enhanced ESD Specifications: 

• ±15kV Human Body Model 

• ±15kV IEC1 000-4-2 Air 
Discharge 

• ±8kV IEC1 000-4-2 Contact 
Discharge 




description 

The SP481E and the SP485E are a family of half-duplex transceivers 
that meet the specifications of RS-485 and RS-422 serial protocols 
with enhanced ESD performance. The ESD tolerance has been 
improved on these devices to over ±15kV for both Human Body Model 
and IEC1 000-4-2 Air Discharge Method. These devices are pin-to-pin 
compatible with Sipex's SP481 and SP485 devices as well as popular 
industry standards. As with the original versions, the SP481E and the 
SP485E feature Sipex's BiCMOS design allowing low power operation 
without sacrificing performance. The SP481 E and SP485E meet the 
requirements of the RS-485 and RS-422 protocols up to 10Mbps 
under load. The SP481E is equipped with a low power shutdown 
mode. 



pin number 


name 


description 


1 


RO 


Receiver Output. 


2 


"RE 


Receiver Output Enable Active LOW. 


3 


DE 


Driver Output Enable Active HIGH. 


4 


Dl 


Driver Input. 


5 


GND 


Ground Connection. 


6 


A 


Driver Output/Receiver Input Non-inverting. 


7 


B 


Driver Output/Receiver Input Inverting. 


8 


Vcc 


Positive Supply 4.75V<V CC < 5.25V. 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP481ECN 


0°C to +70°C 


8-pin Narrow SOIC 


SP481ECP 


0°C to +70°C 


8-pin Plastic DIP 


SP481EEN 


-40°C to +85°C 


8-pin Narrow SOIC 


SP481EEP 


-40°C to +85°C 


8-pin Plastic DIP 


SP485ECN 


0°C to +70°C 


8-pin Narrow SOIC 


SP485ECP 


0°C to +70°C 


8-pin Plastic DIP 


SP485EEN 


-40°C to +85°C 


8-pin Narrow SOIC 


SP485EEP 


-40°C to +85°C 


8-pin Plastic DIP 
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SP481 R/SP485R 



High-Fanout RS-485 Transceiver 



features 



Allows over 400 Transceivers 
On a Transmission Line 

High Impedance on Receiver 
Inputs (RIN = 150kQ typical) 

Half-Duplex Configuration 



description 

The SP481 R and SP485R are our newest members of Sipex's RS- 
485 family. The SP481R and SP485R are pin-to-pin equivalent with 
our existing SP485 product and contain enhancements such as higher 
ESD tolerance and high receiver input impedance. The higher receiver 
input impedance allows for connecting over 400 transceivers on a sin- 
gle transmission line without degrading the RS-485 driver signal. Each 
Consistent with Industry devjce is packaged in an 8-pin plastic DIP or 8-pin narrow SOIC pack- 

Standard Pinout a g e j ne SP481 R offers a shutdown feature via the enable pins which 

-7V to +12V Common Mode will reduce the supply current (l cc ) below 1uA typical. 
Input Voltage Range 

Includes Shutdown Mode (Ice 
<10pA) (For SP481R Only) 

Low Power Consumption 
(250mW) 

Separate Driver and Receiver 
Enable 



81 V CC 




pin number 


name 




1 


RO 


Receiver Output. 


2 


RE 


Receiver Output Enable Active LOW. 


3 


DE 


Driver Output Enable Active HIGH. 


4 


Dl 


Driver Input. 


5 


GND 


Ground Connection. 


6 


A 


Driver Output/Receiver Input Non-inverting. 


7 


B 


Driver Output/Receiver Input Inverting. 


8 


Vcc 


Positive Supply 4.75V<V CC < 5.25V. 




5 I GND 



Top View 



information - Please consult the factory for pricing and avails 



Part Number 


Temperature Range 


Package Type 


SP481RCP 


0°C to +70°C 


8-pin Plastic DIP 


SP481RCN 


0°C to +70°C 


8-pin Plastic Narrow SOIC 


SP485RCP 


0°C to +70°C 


8-pin Plastic DIP 


SP485RCN 


0°C to +70°C 


8-pin Plastic Narrow SOIC 



eel option. 
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SP483E 

— — — — 

Enhanced Low EMI Half-Duplex 
RS-485 Transceiver 



features 



+5V Only 

Low Power BiCMOS 

Driver/Receiver Enable for 
Multi-Drop configurations 

Enhanced ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVIEC1 000-4-2 Air 
Discharge 

• ±8kV IEC1 000-4-2 Contact 
Discharge 

Low EMI Transceiver limited 
to 250kbps 




description 

The SP483E is a half-duplex transceiver that meets the specifications 
of RS-485 and RS-422 serial protocols with enhanced ESD perform- 
ance. The ESD tolerance has been improved on this device to over 
±15kV for both Human Body Model and IEC1 000-4-2 Air Discharge 
Method. This device is pin-to-pin compatible with Sipex's SP483 
device as well as popular industry standards. As with the original ver- 
sion, the SP483E features Sipex's BiCMOS design allowing low power 
operation without sacrificing performance. The SP483E meets the 
requirements of the RS-485 and RS-422 protocols up to 250kbps 
under load. The SP483E is internally slew rate limited to reduce EMI 
and can meet the requirements of RS-485 and RS-422 up to 250kbps. 
The SP483E is also equipped with a low power Shutdown mode. 



pin number 


name 




1 


RO 


Receiver Output. 


2 


RF 


Receiver Output Enable Active LOW. 


3 


DE 


Driver Output Enable Active HIGH. 


4 


Dl 


Driver Input. 


5 


GND 


Ground Connection. 


6 


A 


Driver Output/Receiver Input Non-inverting. 


7 


B 


Driver Output/Receiver Input Inverting. 


8 


Vcc 


Positive Supply 4.75V<V CC < 5.25V. 



Top View 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP483ECN 


0°C to +70°C 


8-pin Narrow SOIC 


SP483ECP 


0°C to +70°C 


8-pin Plastic DIP 


SP483EEN 


-40°C to +85°C 


8-pin Narrow SOIC 


SP483EEP 


-40°C to +85°C 


8-pin Plastic DIP 
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SP486/SP487 



Quad RS-485/RS-422 Line Drivers 







features 



description 



RS-485 or RS-422 Applications The SP486 and SP487 are low-power quad differential line drivers 

n rt n-« ont- 11-n.ni ore meeting RS-485 and RS-422 standards. The SP486 features a com- 
ii Line urivers mop drjver enab|e contro|; the sp4g7 provjdes jndependent drjver 

enable controls for each pair of drivers. Both feature tristate outputs 
and wide common-mode input range. Both are available in 16-pin 
plastic DIP and SOIC packages. 



Tristate Output Control 

40ns Typical Driver 
Propagation Delays 

5ns Skew 

-7V to +12V Common Mode 
Output Range 

100pA Supply Current 

Single +5V Supply Operation 

Pin Compatible with SN75172, 
SN75174, LTC486 and LTC487 



block diagrams 



DI, 



EN 



GND 





j i 

J SP486 


-7.L 





16~1 


Vcc 


DI, [T 


15 | 


Dl 4 


DO-,A 


14~| 


D0 4 A 


DO,B 


13~| 


DO4B 


EN,/EN 2 [7^ 


12 | 


EN 


D0 2 B [IT 


11 | 


DO3B 


D0 2 A 


ioi 

9~] 


DO3A 


GND [IT 




SP487 
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SP486/SP487 



PIN NUMBER 


NAMF 




?■ 1 


1 


Dh 


Driver 1 Input - If Driver 1 output is enabled, logic on Dh forces 
driver output DC^A low and DC^B high. A logic 1 on Dh with Driver 1 
outnut enabled forces driver DO1A hiah and DO-iB low 


2 


2 


DC^A 


Driver 1 outDUt A 

L/l IVUI 1 VJ LI L LI L I\. 


3 


3 


DO-|B 


Driver 1 outDUt B 


4 




EN 


Driver Outnut Enable 




4 


EN1/EN2 


Driver 1 and 2 OutDUt Enable 


5 


5 


D0 2 B 


Driver 2 output B. 


6 


6 


D0 2 A 


Driver 2 output A. 


7 


7 


Dl 2 


Driver 2 Input - If Driver 2 output is enabled, logic on Dl 2 forces 
driver output D0 2 A low and D0 2 B high. A logic 1 on Dl 2 with Driver 2 
output enabled forces driver D0 2 A high and D0 2 B low. 


8 


8 


GND 


Digital Ground. 


9 


9 


Dl 3 


Driver 3 Input - If Driver 3 output is enabled, logic on Dl 3 forces 
driver output D0 3 A low and D0 3 B high. A logic 1 on Dl 3 with Driver 3 
nutnut enahlpd forces driver DO^A hinh and DO^B low 


10 


10 




Driver 3 outnut A 


11 


11 


D03B 


Driver 3 output B. 


12 




EN 


Driver Outnut Disable 




12 


EN3/EN^ 


Driupr ^ anH 4 Outnut Fnahlp 


13 


13 


DO4B 


Driver 4 output B. 


14 


14 


DO4A 


Driver 4 output A. 


15 


15 


Dl 4 


Driver 4 Input - If Driver 4 output is enabled, logic on Dl 4 forces 
driver output D0 4 A low and D0 4 B high. A logic 1 on Dl 4 with Driver 3 
output enabled forces driver D0 4 A high and D0 4 B low. 


16 


16 


Vcc 


Supply Voltage V cc . 4.75V s V cc <; 5.25V. 





Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option 



Tempera 


ure Range 


Package Type 


0°C to +70°C 


-40°C to +85°C 


SP486CS 


SP486ES 


16-pin Plastic DIP 


SP486CT 


SP486ET 


16-pin SOIC 


SP487CS 


SP487ES 


16-pin Plastic DIP 


SP487CT 


SP487ET 


16-pin SOIC 
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Enhanced Quad RS-485/RS-422 Line Drivers 





features 

■ RS-485 or RS-422 
Applications 

Quad Differential Line Drivers 

Driver Output Disable 

-7V to +12V Common Mode 
Output Range 

■ 100mA Supply Current 

Single +5V Supply Operation 

Superior Drop-in Replacement 
for SN75172, SN75174, 
LTC486, and LTC487 

Improved ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVIEC1 000-4-2 Air 
Discharge 

• ±8kV IEC1 000-4-2 Contact 
Discharge 



description 

The SP486E and SP487E are low-power quad differential line drivers 
that meet the specifications of RS-485 and RS-422 serial protocols 
with enhanced ESD performance. The ESD tolerance has been 
improved on these devices to over ±15kV for both Human Body Model 
and IEC1 000-4-2 Air Discharge Method. These devices are superior 
drop-in replacements to Sipex's SP486 and SP487 devices as well as 
popular industry standards. As with the original versions, the SP486E 
features a common driver enable control and the SP487E provides 
independent driver enable controls for each pair of drivers. Both fea- 
ture wide common-mode input ranges. Both are available in 16-pin 
plastic DIP and SOIC packages. 




SP486E/SP487E 



PIN NUMBER 


NAME 


DESCRIPTION 


SP486E 


SP487E 


1 


1 


D 1 


Driver 1 Input - If Driver 1 output is enabled, logic on Dh forces 
driver output D0-|A low and DO1B high. A logic 1 on DM with Driver 1 

nntniit onahloH frit-roe rlrrx/or nn J A hinh anrl nn.,R Inu/ 
OUipUl cMdUlcU lUICco UIIVcl UU-|M lliyil dllU UU-]D IUW. 


o 

£ 


o 

c 


nn a 


uriver i ouipui m. 


Q 








nn r 
UU^D 


uriver 1 ouipui 


A 

4 




FM 
tl\l 


nriwor nii+rMit FnoKlQ 

uriver uuipui triduic. 




4 


FM /FM 
t IM-| / 1 l\J2 


uriver i ana c uuipui tnauie. 


5 


5 


D0 2 B 


Driver 2 output B. 


6 


6 


D0 2 A 


Driver 2 output A. 


7 


7 


Dl 2 


Driver 2 Input - If Driver 2 output is enabled, logic on Dl 2 forces 
driver output D0 2 A low and D0 2 B high. A logic 1 on Dl 2 with Driver 2 
output enabled forces driver D0 2 A high and D0 2 B low. 


8 


8 


GND 


Digital Ground. 


9 


9 


Dl 3 


Driver 3 Input - If Driver 3 output is enabled, logic on Dl 3 forces 
driver output D0 3 A low and D0 3 B high. A logic 1 on Dl 3 with Driver 3 
ouipui enduieu TurutJb unvci UU3M 11191' diiu UU3D iuw. 


IU 


1 U 


nn a 
uu 3 h 


uriver uuipui m. 


i i 


i i 


nn r 
UU3D 


urivci uuipui D. 


1 
XL 




FM 


PWiwor Oiitniit nicohlo 

urivci uuipui uibduic. 




12 


FM /FM 
t IM3/ 1 IM4 


uriver o anu 4 uuipui tnaDie. 


13 


13 


D04B 


Driver 4 output B. 


14 


14 


D0 4 A 


Driver 4 output A. 


15 


15 


Dl 4 


Driver 4 Input - If Driver 4 output is enabled, logic on Dl 4 forces 
driver output DO4A low and DO4B high. A logic 1 on Dl 4 with Driver 3 
output enabled forces driver D0 4 A high and D0 4 B low. 


16 


16 


Vcc 


Supply Voltage V cc . 4.75V s V cc <, 5.25V. 





Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Temperature Range 





0°C to +70°C 


-40"C to +85°C 


Package Type 


SP486ECP 




SP486EEP 


16-pin Plastic DIP 


SP486ECT 




SP486EET 


16-pin SOIC 


SP487ECP 




SP487EEP 


16-pin Plastic DIP 


SP487ECT 




SP487EET 


16-pin SOIC 



Sipex Corporation 



SP488/SP489 



Quad RS-485/RS-422 Line Receivers 



features 



RS-485 or RS-422 
Applications 

Quad Differential Line 
Receivers 

Tri-state Output Control 

120ns Typical Receiver 
Propagation Delays 

■ -7V to +12V Common Mode 
Input Range 

1mA Supply Current 

Single +5V Supply Operation 

Pin Compatible with SN75173, 
SN75175, LTC488 and LTC489 



description 

The SP488 and SP489 are low power quad differential line receivers 
meeting RS-485 and RS-422 standards. The SP488 features a com- 
mon receiver enable control; the SP489 provides independent receiver 
enable controls for each pair of receivers. Both feature tristate outputs 
and wide common mode input range. The receivers have a fail-safe 
feature which forces a logic "1" output when receiver inputs are left 
floating. Both are available in 16-pin plastic DIP and SOIC packages. 






EN3/EN4 
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SP488/SP489 



PIN NUMBER 










1 


~T~ 


RhB 


Receiver 1 input B. 


2 


2 


Rl t A 


Receiver 1 input A. 


3 


3 


ROi 


Receiver 1 Output. If Receiver 1 output is enabled, if RI-|A > R^B by 
200mV, Receiver output is high. If Receiver 1 output is enabled, and if 
Rl-i A < RhB by 200mV, Receiver 1 output is low. 


4 




EN 


Receiver Output Enable. 




4 


EN-|/EN 2 


Receiver 1 and 2 Output Enable. 


5 


5 


R0 2 


Receiver 2 Output. If Receiver 2 output is enabled, if RI 2 A > RI 2 B by 

9flfim\/ Rprpiwpr 9 nntnut iq hinh If Rprpiwpr 9 nutnnt iq pnahlpH anrl 

if RI 2 A < RI 2 B by 200mV, Receiver 2 output is low. 


6 


6 


RI 2 A 


Receiver 2 input A. 


7 


7 


RI 2 B 


Receiver 2 input B. 


8 


8 


GND 


Digital Ground. 


9 


9 


RI 3 B 


Receiver 3 input B. 


10 


10 


RI3A 


Receiver 3 input A. 


11 


11 


R0 3 


Receiver 3 Output. If Receiver 3 output is enabled, if RI 3 A > RI 3 B by 
200mV, Receiver 3 output is high. If Receiver 3 output is enabled, and 
if RI 3 A < RI3B by 200mV, Receiver 3 output is low. 


12 




E¥ 


Receiver Output Enable. 




12 


EN3/EIM4 


Receiver 3 and 4 Output Enable. 


13 


13 


R0 4 


Receiver 4 Output. If Receiver 4 output is enabled, if RI4A > RI 4 B by 
200mV, Receiver 4 output is high. If Receiver 4 output is enabled, and 
if RI4A < RI4B by 200mV, Receiver 4 output is low. 


14 


14 


RI4A 


Receiver 4 input A. 


15 


15 


RI4B 




Receiver 4 input B. 


16 


16 


Vcc 


Supply Voltage V cc . 4.75V =s V cc <s 5.25V. 



3 consult the factory for 1 



Temperature Range 




0°C to +70°C 


-40°C to +85°C 


Package Type 


SP488CS 


SP488ES 


16-pin Plastic DIP 


SP488CT 


SP488ET 


16-pin SOIC 


SP489CS 


SP489ES 


16-pin Plastic DIP 


SP489CT 


SP489ET 


16-pin SOIC 
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SP488A/SP489A 



High Speed Quad 
RS-485/RS-422 Line Receivers 



features 

H High Speed Versions of 
Sipex's SP488 & SP489 

30Mbps Transmission Rates 

Quad Differential Line 
Receivers 

■ RS-485 or RS-422 
Applications 

s Tristate Output Control 

30ns Typical Receiver 
Propagation Delays 

-7V to +12V Common Mode 
Input Range 

1mA Supply Current 

a Single +5V Supply Operation 

Pin Compatible with SN75173, 
SN75175, LTC488 and LTC489 



description 

The SP488A and SP489A are high speed quad differential line 
receivers capable of meeting the RS-485 and RS-422 protocols while 
running at five times the normal transmission rates. The SP488A and 
SP489A are enhanced versions of Sipex's SP488 and SP489 quad RS- 
485/RS-422 line receivers. The SP488A features a common receiver 
enable control; the SP489A provides independent receiver enable con- 
trols for each pair of receivers. Both feature tristate outputs and wide 
common mode input range. The receivers have a fail safe feature 
which forces a logic "1" output when receiver inputs are left floating, 
ailable in 16 pin plastic DIP and SOIC packages. 





SP488A/SP489A 



niii mi 

PIN NU 


MBER 


NAME 


DESCRIPTION 


SP488A 


SP489A 


1 


1 


RI-|B 


Receiver 1 input B. 


2 


2 


RI,A 


Receiver 1 input A. 


3 


3 


RO, 


Receiver 1 Output. If Receiver 1 output is enabled, if RI-|A > RhB by 
^uumv, Heceiver output is nign. it neceiver 1 output is enauieu, ana it 
RhA < R^B by 200mV, Receiver 1 output is low. 


4 




EN 


Receiver Output Enable. 




4 


EN1/EN2 


Receiver 1 and 2 Output Enable. 


5 


5 


R0 2 


Receiver 2 Output. If Receiver 2 output is enabled, if RI 2 A > RI 2 B by 
^uumv, neceiver i output is nign. it neceiver d. output is enauieu, ana 
if RI 2 A < RI 2 B by 200mV, Receiver 2 output is low. 


6 


6 


RI 2 A 


Receiver 2 input A. 


7 


7 


RI 2 B 


Receiver 2 input B. 


8 


8 


GND 


Digital Ground. 


9 


9 


RI3B 


Receiver 3 input B. 


10 


10 


RI3A 


Receiver 3 input A. 


11 


11 


R0 3 


Receiver 3 Output. If Receiver 3 output is enabled, if RI 3 A > RI 3 B by 
200rnV, Receiver 3 output is high. If Receiver 3 output is enabled, and 
if RI 3 A < RI3B by 200mV, Receiver 3 output is low. 


12 




EN 


Receiver Output Enable. 




12 


EN3/EN4 


Receiver 3 and 4 Output Enable. 


13 


13 


R0 4 


Receiver 4 Output. If Receiver 4 output is enabled, if RI 4 A > RI 4 B by 
^uumv, Keceiver 4 output is nign. it neceiver 4 output is enabled, ana 
if RI4A < RI4B by 200mV, Receiver 4 output is low. 


14 


14 


RI4A 


Receiver 4 input A. 


15 


15 


RI4B 


Receiver 4 input B. 


16 


16 




Vcc 


Supply Voltage V cc . 4.75V s V cc s 5.25V. 



ordering information - pieasec 



Temperature Range 




Package Type 


0°C to +70°C 


-40°C to +85°C 


SP488ACP 
SP488ACT 


SP488AEP 
SP488AET 


16-pin Plastic DIP 
16-pin SOIC 


SP489ACP 
SP489ACT 


SP489AEP 
SP489AET 


16-pin Plastic DIP 
16-pin SOIC 
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SjpeX SP488E/SP489E 

Enhanced Quad RS-485/RS-422 Line Receivers 



HHH 

RS-485 or RS-422 Applications 

Quad Differential Line 
Receivers 

Receiver Output Disable 

■ -7V to +12V Common Mode 
Input Range 

1mA Supply Current 

Single +5V Supply Operation 

■ Superior Drop-in Replacement 
for SN75173, SN75175, 
LTC488 and LTC489 

Improved ESD Specifications: 

• ±15kV Human Body Model 

• ±15kV IEC1 000-4-2 Air 
Discharge 

• ±8kV IEC1 000-4-2 Contact 



The SP488E and SP489E are low-power quad differential line receivers 
that meet the specifications of RS-485 and RS-422 serial protocols 
with enhanced ESD performance. The ESD tolerance has been 
improved on these devices to over ±15kV for both Human Body Model 
and IEC1 000-4-2 Air Discharge Method. These devices are superior 
drop-in replacements to Sipex's SP488 and SP489 devices as well as 
popular industry standards. As with the original versions, the SP488E 
features a common receiver enable control and the SP489E provides 
independent receiver enable controls for each pair of receivers. Both 
feature wide common-mode input ranges. The receivers have a fail- 
safe features which forces a logic "1" output when receiver inputs are 
left floating. Both are available in 16-pin plastic DIP and SOIC pack- 



block diagrams 






16 


| V CC 


15 


1 RUB 


14 


1 RI4A 


13 


1 R0 4 


12 


| EN3/EN 4 


11 


| RO3 


10 


| RI3A 


9~ 


1 RI3B 
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SP488E/SP489E 



DIM Ml 

rIN Nl 


NlDtn 


NAME 


DESCRIPTION 


SP488E 


SP489E 


1 


1 


RliB 


Receiver 1 input B. 


2 


2 


Rl n A 


Receiver 1 input A. 


3 


3 


Rd 


Receiver 1 Output. If Receiver 1 output is enabled, if RI-|A > R^B by 

9fiflm\/ Roroiwor ntifnnt ie hinh If Rapoiwor 1 niitmit ic pnahlpH and if 
^UUIIIv, ncUclvci UUlfJUl lo lliyil. II ncLiGlVcl I UUL|JUl lo cllaUlcU, allU 11 

RI 1 A<RI 1 B by 200mV, Receiver 1 output is low. 


4 




EN 




Receiver Output Enable. 




4 


EN1/EN2 


Receiver 1 and 2 Output Enable. 


5 


5 


R0 2 


Receiver 2 Output. If Receiver 2 output is enabled, if RI 2 A > RI 2 B by 

9nnm\/ Qorcm/nr mitnut ic hinh If Roroiwor 9 mitnuf ic pnahloH anH 
ilUUIIIV, ncUclVcl L (JUl|JUl lo Illyll. II ncuclvcl c. UUl|JUL lo CllaUlcU, allU 

if RI 2 A < RI 2 B by 200mV, Receiver 2 output is low. 


6 


6 


RI 2 A 


Receiver 2 input A. 


7 


7 


RI 2 B 


Receiver 2 input B. 


8 


8 


GND 


Digital Ground. 


9 


9 


RI3B 


Receiver 3 input B. 


10 


10 


RI3A 




Receiver 3 input A. 


11 


11 


R0 3 


Receiver 3 Output. If Receiver 3 output is enabled, if RI 3 A > RI 3 B by 
^uurnv, neceiver o ouipui is nign. it neceiver o outpux is enauieo, anu 
if RI 3 A < RI3B by 200mV, Receiver 3 output is low. 


12 




EN 


Receiver Output Enable. 




12 


EN3/EN4 




Receiver 3 and 4 Output Enable. 


13 


13 

• 


R0 4 


Receiver 4 Output. If Receiver 4 output is enabled, if RI 4 A > RI 4 B by 

OHflmW P opq i wo r A mitruit ic hinh If Daraitfor A mitniit ic onQhloH onH 

<iuuiiiv, neceiver h ouipui is niyn. n neceiver ^ uuipui is eiiduieu, anu 
if RI 4 A < RI4B by 200mV, Receiver 4 output is low. 


14 


14 


RI4A 


Receiver 4 input A. 


15 


15 


RI4B 


Receiver 4 input B. 


16 


16 


Vcc 


Supply Voltage V cc . 4.75V <. V cc =s 5.25V. 



ordering information - Please consult t 



Temperature Range 






0°C to +70°C 


-40°C to +85°C 


Package Type 


SP488ECP 


SP488EEP 


16-pin Plastic DIP 


SP488ECT 


SP488EET 


16-pin SOIC 


SP489ECP 


SP489EEP 


16-pin Plastic DIP 


SP489ECT 


SP489EET 


16-pin SOIC 
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SP490/SP491 



features 

+5V Only 
I Low Power BiCMOS 

Driver/Receiver Enable 
(SP491) 
i RS-485 and RS-422 
Drivers/Receivers 

Pin Compatible with LTC490 
and SN75179 (SP490) 

Pin Compatible with LTC491 
and SN75180 (SP491) 



description 

The SP490 is a low power differential line driver/receiver meeting RS- 
485 and RS-422 standards up to 5Mbps. The SP491 is identical to the 
SP490 with the addition of driver and receiver tristate enable lines. 
Both products feature ±200mV receiver input sensitivity, over wide 
common mode range. The SP490 is available in 8-pin plastic DIP and 
8-pin NSOIC packages for operation over the commercial and industri- 
al temperature ranges. The SP491 is available in 14-pin DIP and 14- 
pin NSOIC packages for operation over the commercial and industrial 
temperature ranges. 



block diagrams 




NC 1 



8 A 






7 B 


R 


2 


6 Z 


REB 


3 




DE 


4 


5 Y 








D 


5 




GND 


6 




GND 


7 




Please consult the factory for pricing and i 



Temperature Range 




0°C to +70°C 


-40 C to +85°C 


Package Type 


SP490CN 


SP490EN 


8-Pin NSOIC 


SP490CS 


SP490ES 


8-Pin DIP 


SP491CN 


SP491EN 


14-Pin NSOIC 


SP491CS 


SP491ES 


14-Pin DIP 



yi|jwyv 



SP490E/SP491 E 



Full Duplex RS-485 Transceivers 



features 

■ +5V0nly 

Low Power BiCMOS 

Driver/Receiver Enable 
(SP491E) 

RS-485 and RS-422 
Drivers/Receivers 

Pin Compatible with LTC490 
and SN75179 (SP490E) 

Pin Compatible with LTC491 
and SN75180 (SP491E) 

Improved ESD Specifications: 

• ±15kV Human Body Model 

• ±15kVIEC1 000-4-2 Air 
Discharge 

• ±8kV I EC1 000-4-2 Contact 
Discharge 



description 

The SP490E is a low power differential line driver/receiver meeting 
RS-485 and RS-422 standards up to 10Mbps. The SP491E is identical 
to the SP490E with the addition of driver and receiver tristate enable 
lines. Both products feature ±200mV receiver input sensitivity, over 
wide common mode range. The SP490E is available in 8-pin plastic 
DIP and 8-pin NSOIC packages for operation over the commercial and 
industrial temperature ranges. The SP491E is available in 14-pin DIP 
and 14-pin NSOIC packages for operation over the commercial and 
industrial temperature ranges. 



block diagrams 




8 A 



7 B 



6 Z 



5 Y 



NC 1 



REB 3 
DE 4 



GND 6 
GND 




Temperature Range 




0°C to +70°C 


-40°C to +85°C 


Package Type 


SP490ECN 




SP490EEN 


8-Pin NSOIC 


SP490ECP 




SP490EEP 


8-Pin DIP 


SP491ECN 




SP491EEN 


14-Pin NSOIC 


SP491ECP 




SP491EEP 


14-Pin DIP 
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SP495 



d Differential RS-485 Transceiver 







Pinout for SCSI Interface 

Meets EIA-485 Standard for 
Multipoint Bus Transmission 

+5V-0nly Power Supply 
Required 

Receiver Fail-Safe Mode 

Low Power BiCMOS 
Technology 

Glitch-Free Power-Up/Down 

Available in 20-Pin Plastic 
SOIC 

Pin Compatible with DS36954 



The SP495 is a quad differential line driver/receiver meeting both RS- 
485 and RS-422 standards at data rates beyond 10Mbps. The SP495 
features three half-duplex transceivers suitable for data bus connec- 
tions and a fourth full-duplex transceiver with independent driver, 
receiver enables. Ideal for use as a control bus transceiver. A complete 
SCSI initiator or target interface can be implemented using five 
SP495s. Propagation Delay Skew is tightly specified to aid in parallel 
interface designs. The SP495 is available in a 20-pin plastic SOIC 
package for operation over the commercial and industrial temperature 
ranges. For PLCC availability, please consult factory. 




OA1 OB1 

20 



SP495 



19 



OA2 OB2 



Vcc OA3 OB3 



16 15 











> — i 



OA4 OB4 



13 



2 1 

DR1 DE1/RE1 



3 4 11 
DR2 E2/RE2 GND 



6 5 
DR3 DE3/ RE3 



8 a 7 10 
DI4 DE4 RQ4 RE4 



I-95 



SP495 

Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP495CT 
SP495ET 


0°C to +70°C 
-40°C to +85°C 


20-Pin SOIC 
20-Pin SOIC 



For PLCC availability, please consult factory. 
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SP502 



Multi-Mode Serial Transceiver 



Single-Chip Serial Transceiver 
Supports Industry-Standard 

Software-Selectable 
Protocols: 

• RS-232 (V.28) 

• RS-422A(V.11, X.27) 

• RS-449 

• RS-485 

• V.35 

• EIA-530 

Programmable Selection of 
Interface 

+5V-0nly Operation 

Six (6) Drivers and Seven (7) 
Receivers 

Surface Mount Packaging 



description 

The SP502 is a highly integrated serial transceiver that allows software 
control of its interface modes. It offers hardware interface modes for 
RS-232 (V.28), RS-422A (V.11), RS-449, RS-485, V.35, and EIA-530. 
The SP502 is fabricated using low-power BiCMOS process technology, 
and incorporates a Sipex patented (5,306,954) charge pump allowing 
+5V only operation. Each device is packaged in an 80-pin quad flat 
package. 



z o > > e> £E rr 



RxD 1 C 
HOEC 2C 
RDEC-i 3C 
RDEC 2 4C 
RDEC 3 5C 
ST/TT 6C 
GND 7C 
V C C 6C 
TDEC 3 9C 
TDEC Z 10 C 
TDEC, 11 C 
TDEC 12 C 
DTR 13 E 
TxD 14 n 
TxC 15 E 
RTS 16 C 
RL 17 E 
NC 1BC 
□CD 19 C 
RxC 20 L 



mm 



m 



SP502 



□ 60 GND 

□ 59 SD(b) 

□ 58 TR(a) 
3 57 GND 
3 56 TR(b) 

□ 55 Vcc 

□ 54 RS(a) 
H 1 53 GND 

□ 52 RS(b) 
3 51 LL(a) 

□ 50 GND 

□ 49 LL(b} 

□ 48 V CC 

□ 47 RL(a) 

□ 46 GND 

□ 45 RL(b) 

□ 44 ST(b) 

□ 43 GND 

□ 42 ST(a) 
3 41 Vcc 



£ z z ^ 8 ?c 



^ CO c^f 

6" >og u o > > g E" 2f i 



Note; NC (No Connection) pins should be left floating. 
Internal signals may be present. 



A 



A 



A 



A 



A 



Drivers 



Charge 
Pump 



VVIVVV 



IV 



Receivers 



SP502 



Driver 
Decode 



Receiver 
Decode 
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SP502 



pin number 


name 


description 


Clock and Data Group 


1 


RxD 


Receive Data; TTL output, sourced from RD(a) and RD(b) inputs. 


14 


TxD 


TTL input; transmit data source for SD(a) and SD(b) outputs. 


15 


TxC 


Transmit Clock; common TTL input for both ST and TT driver outputs. 


20 


RxC 


Receive Clock; TTL output sourced from RT(a) and RT(b) inputs. 


37 


RT(a) 


Receive Timing; analog input, inverted; source for RxC. 


38 


RT(b) 


Receive Timing; analog input, non-inverted; source for RxC. 


42 


ST(a) 


Send Timing; analog output, inverted; sourced from ST. 


44 


ST(b) 


Send Timing; analog output, non-inverted; sourced from ST. 


59 


SD(b) 


Analog Out; Send data, non-inverted; sourced from TxD. 


61 


SD(a) 


Analog Out; Send data, inverted; sourced from TxD. 


63 


TT(a) 


Analog In or Out; Terminal Timing, inverted; sourced to TxC or RxT. 


65 


TT(b) 


Analog In or Out; Terminal Timing, non-inverted; sourced to TxC or RxT. 


70 


RD(a) 


Receive Data; analog input, inverted; source for RxD. 


71 


RD(b) 


Receive Data; analog input; non-inverted; source for RxD. 


Control Line Group 


13 


DTR 


Data Terminal Ready; TTL input; source for TR(a) and TR(b) outputs. 


16 


RTS 


Ready To Send; TTL input; source for RS(a) and RS(b) outputs. 


17 


RL 


Remote Loopback; TTL input; source for RL(a) and RL(b) outputs. 


19 


DCD 


Data Carrier Detect; TTL output; sourced from RR(a) and RR(b) inputs. 


21 


Rl 


Ring In; TTL output; sourced from IC(a) and IC(b) inputs. 


24 


LL 


Local Loopback; TTL input; source for LL(a) and LL(b) outputs. 


35 


RR(a) 


Receiver Ready; analog input, inverted; source for DCD. 


36 


RR(b) 


Receiver Ready; analog input, non-inverted; source for DCD. 


39 


IC(a) 


Incoming Call; analog input, inverted; source for Rl. 


40 


IC(b) 


Incoming Call; analog input, non-inverted; source for Rl. 


45 


RL(b) 


Remote Loopback; analog output, non-inverted; sourced from RL. 


47 


RL(a) 


Remote Loopback; analog output inverted; sourced from RL. 


49 


LL(b) 


Local Loopback; analog output, non-inverted; sourced from LL. 


51 


LL(a) 


Local Loopback; analog output, inverted; sourced from LL. 


52 


RS(b) 


Ready To Send; analog output, non-inverted; sourced from RTS. 


54 


RS(a) 


Ready To Send; analog output, inverted; sourced from RTS. 


56 


TR(b) 


Terminal Ready; analog output, non-inverted; sourced from DTR. 


58 


TR(a) 


Terminal Ready; analog output, inverted; sourced from DTR. 


66 


CS(a) 


Clear To Send; analog input, inverted; source for CTS. 


67 


CS(b) 


Clear To Send; analog input, non-inverted; source for CTS. 
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pin number 


name 


description 


Control Line Grou 


p: continued 


68 


DM(a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR. 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a), DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


Control Registers 


2-5 


RDEC0-RDEC3 


Receiver decode register; configures receiver modes; TTL inputs. 


6 


ST/TT 


Enables ST or TT drivers, TTL input. 


12-9 


TDEC - TDEC 3 


Transmitter decode register; configures transmitter modes; TTL inputs. 


Power Supplies 


8, 25,33,41,48, 
55, 62, 73, 74 


Vcc 


+5V input. 


7, 29, 34, 43, 46. 
50, 53, 57, 60, 
64, 72, 75 


GND 


Ground. 


27 


Vdd 


+10V Charge Pump Capacitor; connects from V DD to V cc . 
Suggested capacitor size is 22uF, 16V. 


32 


Vss 


- 10V Charge Pump Capacitor; connects from ground to V ss . Suggested 
capacitor size is 22uF, 16V. 


26, 30 


C1 + and Cr 


Charge Pump Capacitor; connects from C1 + to C1". Suggested capacitor 
size is 22uF, 16V. 


28,31 


C2 + and C2" 


Charge Pump Capacitor; connects from C2 + to C2". Suggested capacitor 
size is 22uF, 16V. 




NOTE: NC pins should be left floating; internal signals may he present. 



2002 Short Form Catalog 



; 




+5V, ±5% 



D, and D 2 are Schottky diodes. They 
are necessary to guard against V cc 
rates of rise greater than iV/jis. which 27 
can cause start-up problems. 



1N5819 
I ^Do 




22nF +[T" 
16V T 30 

I 



22^F (V cc decoupling) 



AH V cc connections can be tied 
'together. Charge pump capacitors must 
be placed as close to the package as 



V.35 External 
Driver Output 
Termination Resistors 




Part Number 


Temperature Range 


Package Type 


SP502CF 


0°C to +70°C 


80-pin QFP 
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SP503 



Multi-Mode Serial Transceiver 



features 

Single-Chip Serial Transceiver 
Supports Industry-Standard 

Software-Selectable 
Protocols: 

• RS-232 (V.28) 

• RS-422A(V.11,X.27) 

• RS-449 

• RS-485 

• V.35 

• EIA-530 

■ Programmable Selection of 
Interface 

I Seven (7) Drivers and Seven 
(7) Receivers 



description 

The SP503 is a highly integrated serial transceiver that allows soft- 
ware control of its interface modes. It offers hardware interface modes 
for RS-232 (V.28), RS-422A (V.11), RS-449, RS-485, V.35, and EIA- 
530. The SP503 is fabricated using low-power BiCMOS process tech- 
nology, and incorporates a Sipex patented (5,306,954) charge pump 
allowing +5V only operation. Each device is packaged in an 80-pin 
quad flat package. 



o</io (/ >c/>o>>OEr(raoooFap>w 



8 B S t 



RxD 1 C 

RDEC 2C 

RDEC, 3C 

RDEC 2 4C 

RDE0 3 5C 

TTEN 6C 

SCTEN 7C 

v cc ac 

TDECg 9C 
TDEC 2 10C 
TDEC, 11 C 
TDEC 12C 
DTR 13 L 
TxD 14 C 
TXC15C 
RTS16C 
RL17C 
NC 18 C 
DCD19C 



SP503 



60 GND 



I 59 SD(b) 

I 58 TR(a) 

I 57 GND 

I 56 TR(b) 

I 55 Vcc 

I 54 RS(a) 

I 53 GND 

I 52 RS(b) 

I 51 LL(a) 

I 50 GND 

I 49 LL(b) 

I 48 Vcc 

I 47 RL(a) 
I 46 GND 
I 45 RL{b) 
I 44 ST(b) 
I 43 GND 
I 42 ST(a) 
I 41 Vcc 




am 





































7i 


7l 


7I 

Dri 


7l 

/ers 


7l 






I 




7L 


7l 


7L 

R( 


7l 

:ceive 


7l 

rs 


7l 





onarge 



SP503 



Driver 
Decode 



Receiver 
Decode 
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SP503 



pin number 


name 


description 


Clock and Data Group 


1 


RxD 


Receive Data; TTL output, sourced from RD(a) and RD(b) inputs. 


14 


TxD 


TTL input; transmit data source for SD(a) and SD(b) outputs. 


15 


TxC 


Transmit Clock; TTL input for TT driver outputs. 


20 


RxC 


Receive Clock; TTL output sourced from RT(a) and RT(b) inputs. 


22 


ST 


Send Timing; TTL input; source for ST(a) and ST(b) outputs. 


37 


RT(a) 


Receive Timing; analog input, inverted; source for RxC. 


38 


RT(b) 


Receive Timing; analog input, non-inverted; source for RxC. 


42 


ST(a) 


Send Timing; analog output, inverted; sourced from ST. 


44 


ST(b) 


Send Timing; analog output, non-inverted; sourced from ST. 


59 


SD(b) 


Analog Out; Send data, non-inverted; sourced from TxD. 


61 


SD(a) 


Analog Out; Send data, inverted; sourced from TxD. 


63 


TT(a) 


Analog Out; Terminal Timing, inverted; sourced from TxC 


65 


TT(b) 


Analog Out; Terminal Timing, non-inverted; sourced from TxC. 


70 


RD(a) 


Receive Data; analog input, inverted; source for RxD. 


71 


RD(b) 


Receive Data; analog input; non-inverted; source for RxD. 


76 


SCT(a) 


Serial Clock Transmit; analog input, inverted; source for SCT. 


77 


SCT(b) 


Serial Clock Transmit: analog input, non-inverted; source for SCT 


79 


SCT 


Serial Clock Transmit; TTL output; sources from SCT(a) and SCT(b) inputs. 


Control Line Group 


13 


DTR 


Data Terminal Ready; TTL input; source for TR(a) and TR(b) outputs. 


16 


RTS 


Ready To Send; TTL input; source for RS(a) and RS(b) outputs. 


17 


RL 


Remote Loopback; TTL input; source for RL(a) and RL(b) outputs. 


19 


DCD 


Data Carrier Detect; TTL output; sourced from RR(a) and RR(b) inputs. 


21 


Rl 


Ring In; TTL output; sourced from IC(a) and IC(b) inputs. 


24 


LL 


Local Loopback; TTL input; source for LL(a) and LL(b) outputs. 


35 


RR(a) 


Receiver Ready; analog input, inverted; source for DCD. 


36 


RR(b) 


Receiver Ready; analog input, non-inverted; source for DCD. 


39 


IC(a) 


Incoming Call; analog input, inverted; source for Rl. 


40 


tC(b) 


Incoming Call; analog input, non-inverted; source for Rl. 


45 


RL(b) 


Remote Loopback; analog output, non-inverted; sourced from RL. 


47 


RL(a) 


Remote Loopback; analog output inverted; sourced from RL. 


49 


LL(b) 


Local Loopback; analog output, non-inverted; sourced from LL. 


51 


LL(a) 


Local Loopback; analog output, inverted; sourced from LL. 


52 


RS(b) 


Ready To Send; analog output, non-inverted; sourced from RTS. 


54 


RS(a) 


Ready To Send; analog output, inverted; sourced from RTS. 


56 


TR(b) 


Terminal Ready; analog output, non-inverted; sourced from DTR. 


58 


TR(a) 


Terminal Ready; analog output, inverted; sourced from DTR. 
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SP503 



pin number 


name 




Control Line Group: 


continued 


66 


CS(a) 


Clear To Send; analog input, inverted; source for CTS. 


67 


CS(b) 


Clear To Send; analog input, non-inverted; source for CTS. 


68 


DM (a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a), DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


68 


DM (a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR. 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a), DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


Control Registers 






2-5 


RDEC0-RDEC3 


Receiver decode register; configures receiver modes; TTL inputs. 


6 


TTEIM 


Enables TT driver, active low; TTL input. 


7 


SCTEN 


Enables SCT receiver; active high; TTL input. 


12-9 


TDEC - TDEC 3 


Transmitter decode register; configures transmitter modes; TTL inputs. 


23 


STEN 


Enables ST driver; active low; TTL input. 


Power Supplies 






Q OE 00 /M AO 
0, £3, 00, 1 1 , 40, 

55, 62, 73, 74 


Vcc 


+5V input. 


9Q ^4 4*3 zlfi RCl 
^.y, O'f, ^O, 'HO, ou, 

53, 57, 60, 64, 72, 75 


GND 


. 

Ground. 


97 


Vdd 


+10V Charge Pump Capacitor; connects from V DD to V cc . Suggested 
capacitor size is 22uF, 16V. 


V) 


Vss 


- 10V Charge Pump Capacitor; connects from ground to V S s- Suggested 
capacitor size is 22pF, 16V. 


26, 30 


C1 + and Cr 


Charge Pump Capacitor; conneazcts from C1 + to CT. Suggested capacitor 
size is 22uF, 16V. 


28, 31 


C2 + and C2" 


Charge Pump Capacitor; connects from C2 + to C2". Suggested capacitor 
size is 22uF, 16V. 



NOTE: NC pins should be left floating; internal signals may be present. 
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SP503 

typical application circuit 



+5V, ±5% 
IN5819 



22 M F, 16V 



22^F (V cc decoupling) 

+J i Ail Vcc connections can be lied 

together Charge pump 
I be placed as close to the 

25 — possible. 



22>iF +l_ 
16V 



28 



22^F^L 
16V T 31 



= 22 tl F, 16V 



32 



1 

1 

r 



1 



Ext. 
Latch 




Note: An external voltage of -5V, ±5% is needed lor the driver output termination resistors. 
These V.35 termination resistors comply with all the parameters specified in CCITT 
Recommendation V.35. For other termination configurations, please consult factory. 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP503CF 


0°C to +70°C 


80-pin QFP 
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SP504 



WAN Multi-Mode Serial Transceiver 





features 



mmm 



+5V Only 

Seven (7) Drivers and Seven 
(7) Receivers 

Driver and Receiver Tri-State 
Control 

Reduced V.35 Termination 
Network 

■ Pin Compatible with the 
SP503 

Software Selectable Interface 
Modes: 

• RS-232E (V.28) 

• RS-422A(V.11,X.21) 

• RS-449 (V.11 &V.10) 

• RS-485 

• V.35 

• EIA-530 (V.11 &V.10) 

• EIA-530A (V.11 & V.10) 

• V.36 



The SP504 is a single chip device that supports eight (8) physical 
serial interface standards for Wide Area Network Connectivity. The 
SP504 is fabricated using a low power BiCMOS process technology, 
and incorporates a Sipex patented (5,306,954) charge pump allowing 
+5V only operation. Seven (7) drivers and seven (7) receivers can be 
configured via software for any of the above interface modes at any 
time. The SP504 is suited for DTE-DCE applications. The SP504 
requires only one external resistor per V.35 driver for compliant V.35 
operation. 



Z Q Q 2 ^ t/) U) 



> O <T CE Q Q 



i- o en co r- co lo 



RxD 1 
RDEC 2 
RDEC, 3 
RDEC 2 4 
RDEC 3 5 
TTEN 6 
SCTEN 7 
N/C 8 
TDEC3 9 
TDEC 2 10 
TDEC, 11 
TDEC 12 
DTR 13 
TxD 14 
TxC 15 
RTS 16 
RL 17 
V35_STAT 18 
DCD 19 
RxC20 



UJ WJ (_ 

o o F o 
3 



to (O CO 



M 



SP504 



60 GND 
59 SD(b) 
58 TR(a) 
57 GND 
56 TR(b) 
55 V cc 
54 RS{a) 
53 GND 
52 RS(b) 
51 LL(a) 
50 GND 
I 49 LL(b) 
I 48 Voc 
I 47 RL(a) 
I 46 GND 
I 45 RL(b) 
I 44 ST(b) 
I 43 GND 
I 42 ST(a) 
I 41 Voc 
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' on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP504MCF 


0°C to +70°C 


80-pin JEDEC (BE-2 Outline) QFP 
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SP504 



n 



pin number 


name 


description 


Clock and Data Group 


1 


RxD 


Receive Data; TTL output, sourced from RD(a) and RD(b) inputs. 


14 


TxD 


TTL input; transmit data source for SD(a) and SD(b) outputs. 


15 


TxC 


Transmit Clock; TTL input for TT driver outputs. 


20 


RxC 


Receive Clock; TTL output sourced from RT(a) and RT(b) inputs. 


22 


ST 


Send Timing; TTL input; source for ST(a) and ST(b) outputs. 


37 


RT(a) 


Receive Timing; analog input, inverted; source for RxC. 


38 


RT(b) 


Receive Timing; analog input, non-inverted; source for RxC. 


42 


ST(a) 


Send Timing; analog output, inverted; sourced from ST. 


44 


ST(b) 


Send Timing; analog output, non-inverted; sourced from ST. 


59 


SD(b) 


Analog Out — Send data, non-inverted; sourced from TxD. 


61 


SD(a) 


Analog Out — Send data, inverted; sourced from TxD. 


63 


TT(a) 


Analog Out — Terminal Timing, inverted; sourced from TxC 


65 


TT(b) 


Analog Out — Terminal Timing, non-inverted; sourced from TxC. 


70 


RD(a) 


Receive Data; analog input, inverted; source for RxD. 


71 


RD(b) 


Receive Data; analog input; non-inverted; source for RxD. 


76 


SCT(a) 


Serial Clock Transmit; analog input, inverted; source for SCT. 


77 


SCT(b) 


Serial Clock Transmit: analog input, non-inverted; source for SCT 


79 


SCT 


Serial Clock Transmit; TTL output; sources from SCT(a) and SCT(b) inputs. 


Control Line Group 


13 


DTR 


Data Terminal Ready; TTL input; source for TR(a) and TR(b) outputs. 


16 


RTS 


Ready To Send; TTL input; source for RS(a) and RS(b) outputs. 


17 


RL 


Remote Loopback; TTL input; source for RL(a) and RL(b) outputs. 


18 


V35_STAT 


V.35 Status; TTL output; outputs logic high when in V.35 mode. 


19 


DCD 


Data Carrier Detect; TTL output; sourced from RR(a) and RR(b) inputs. 


21 


Rl 


Ring Indicate; TTL output; sourced from IC(a) and IC(b) inputs. 


24 


LL 


Local Loopback; TTL input; source for LL(a) and LL(b) outputs. 


35 


RR(a) 


Receiver Ready; analog input, inverted; source for DCD. 


36 


RR(b) 


Receiver Ready; analog input, non-inverted; source for DCD. 


39 


IC(a) 


Incoming Call; analog input, inverted; source for Rl. 


40 


IC(b) 


Incoming Call; analog input.non-inverted; source for Rl. 


45 


RL(b) 


Remote Loopback; analog output, non-inverted; sourced from RL. 


47 


RL(a) 


Remote Loopback; analog output inverted; sourced from RL. 


49 


LL(b) 


Local Loopback; analog output, non-inverted; sourced from LL. 


51 


LL(a) 


Local Loopback; analog output, inverted; sourced from LL. 


52 


RS(b) 


Ready To Send; analog output, non-inverted; sourced from RTS. 


54 


RS(a) 


Ready To Send; analog output, inverted; sourced from RTS. 


56 


TR(b) 


Terminal Ready; analog output, non-inverted; sourced from DTR. 
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SP504 



pin number 


name 


description 


Control Line Group: continued 


58 


TR(a) 


Terminal Ready; analog output, inverted; sourced from DTR. 


66 


CS(a) 


Clear To Send; analog input, inverted; source for CTS. 


67 


CS(b) 


Clear To Send; analog input, non-inverted; source for CTS. 


68 


DM(a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a), DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


Control Registers 


2-5 


RDEC - RDEC 3 


Receiver decode register; configures receiver modes; TTL inputs. 


6 


TTEIM 


Enables TT driver, active low; TTL input. 


7 


SCTEN 


Enables SCT receiver; active high; TTL input. 


12-9 


TDEC -TDEC 3 


Transmitter decode register; configures transmitter modes; TTL inputs. 


23 


STEN 


Enables ST driver; active low; TTL input. 


Power Supplies 






25,33,41,48, 
55, 62, 73, 74 


Vcc 




+5V input. 


29,34,43,46, 50,53, 
57, 60, 64, 72, 75 


GND 


Ground. 




Vnn 


+10V Charge Pump Capacitor; connects from V DD to V cc . Suggested 
capacitor size is 22uF, 16V. 


32 


Vss 


- 10V Charge Pump Capacitor; connects from ground to V ss . Suggested 
capacitor size is 22uF, 16V. 


26, 30 


C1 + and Cr 


Charge Pump Capacitor; connects from C1 + to C1". Suggested capacitor 
size is 22uF, 16V. 


28 and 31 


C2 + and CT 


Charge Pump Capacitor; connects from C2 + to C2~. Suggested 
capacitor size is 22uF, 16V. 



NOTE: NC pins should be left floating: internal signals may be present. 
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SP504 

typical application circuit 



block diagram 




for proper V.35 operation. A low on- 
resistance (sMQ) FET or switch can be used 
to connect and disconnect the resistor from 
the non-inverting output. 
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WAN Multi-Mode Serial Transceiver 



■ 

■ +5V Only 

Seven (7) Drivers and Seven 
(7) Receivers 

Driver and Receiver Tri-state 
Control 

Internal Transceiver 
Termination Resistors for V.11 
and V.35 Protocols 

■ Loopback Self-Test Mode 

Software Selectable Protocol 
Selection 

■ Interface Modes Supported: 

• RS-232 (V.28) 

• X.21/RS-422 (V.11) 

• EIA-530 (V.10 & V.11) 

• EIA-530A (V.10 & V.11) 

• RS-449 (V.10 & V.11) 

• V.35 (V.35 & V.28) 

• V.36 (V.10 & V.11) 

• RS-485(un-terminatedV.11) 

■ Improved ESD Tolerance for 
Analog l/Os 

High Differential Transmission 
Rates 

• SP505A- 10Mbps 

• SP505B- over 16Mbps 

Compliant to NET1/2 and TBR2 
Physical Layer Requirements 

• (TUV Test Report 
NET2/0521 01/98) 

• (TUV Test Report 
CTR2/0521 01/98) 



a— 



■ 



description 

The SP505 is a monolithic device that supports eight (8) popular seri- 
al interface standards for DTE to DCE connectivity. The SP505 is fabri- 
cated using a low power BiCMOS process technology, and incorpo- 
rates a Sipex patented (5,306,954) charge pump allowing +5V only 
operation. Seven (7) drivers and seven (7) receivers can be config- 
ured via software for any of the above interface modes at any time. 
The SP505 requires no additional external components for compliant 
operation for all of the eight (8) modes of operation. All necessary 
termination is integrated within the SP505 and is switchable when 
V.35 drivers, V.35 receivers, and V.11 receivers are used. The SP505 
can operate as either a DTE or DCE. 

Additional features with the SP505 include internal loopback that can 
be initiated in either single-ended or differential modes. While in loop- 
back mode, driver outputs are internally connected to receiver inputs 
creating an internal signal path convenient for diagnostic testing. This 
eliminates the need for an external loopback plug. The SP505 also 
includes a latch enable pin with the driver and receiver address 
decoder. Tri-state ability for the driver and receiver outputs is con- 
trolled by supplying a 4-bit word into the address decoder. Seven (7) 
drivers and one (1) receiver in the SP505 include separate enable pins 
for added convenience. The SP505 is ideal for WAN serial ports in net- 
working equipment such as routers, switches, DSU/CSU's, 
access devices. 





SDEN 2d 
THEN 3d 
RSEN 4C 
LLEN 5C 
TTEN 6C 
SCTEN 7C 
LATCH 8C 
DEC 3 i 
DEC 2 10 C 
DEC, J1C 
OECo12C 
DTR13C 
TxD14C 
TaC15C 
RTS16C 
HL 17 C 
RLEN1BC 
DCD 19 C 
RxC20C 
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3 60 GND 
3 59 SD(O) 
3 58 TR(a) 
3 57 GND 
1 56 TR(rj) 
3 55 V CC 
3 54 RS(a) 
3 S3 GND 
3 52 RS(b) 
3 51 LUa) 
3 SO GND 
- 49 LL{D) 
3 48 v cc 

3 47 RLJa) 
] 46 GND 
3 45 RL)b) 
3 44 ST(t>) 
3 43 GND 
I3ZZJ 42 ST(a) 



SP505 

typical application circuit 



(SEE PINOUT FOR Vcc PINS) ,N5819 




RD(a) 70 
RxD 1 



RxC 20 



22liF 22 ( ,F 




(SEE PINOUT ASSIGNMENTS FOR GROUND PINS) 



- Receiver Tri-State circuitry, 
V.1 1, & V.35 termination 
resistor circuitry (RxD, 
RxC & SCT). 

B — Driver Tri-State circuitry & 
V.35 termination circuitry 
(TxD, TxC & ST). 
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SP505 



pin number 




description 


Clock and Data Group 


1 


RxD 


Receive Data; TTL output, sourced from RD(a) and RD(b) inputs. 


14 


TxD 


TTL input; transmit data source for SD(a) and SD(b) outputs. 


15 


TxC 


Transmit Clock; TTL input for TT driver outputs. 


20 


RxC 


Receive Clock; TTL output sourced from RT(a) and RT(b) inputs. 


22 


ST 


Send Timing; TTL input; source for ST(a) and ST(b) outputs. 


37 


RT(a) 


Receive Timing; analog input, inverted; source for RxC. 


38 


RT(b) 


Receive Timing; analog input, non-inverted; source for RxC. 


42 


ST(a) 


Send Timing; analog output, inverted; sourced from ST. 


44 


ST(b) 


Send Timing; analog output, non-inverted; sourced from ST. 


59 


SD(b) 


Analog Out; Send data, non-inverted; sourced from TxD. 


61 


SD(a) 


Analog Out; Send data, inverted; sourced from TxD. 


63 


TT(a) 


Analog Out; Terminal Timing, inverted; sourced from TxC 


65 


TT(b) 


Analog Out; Terminal Timing, non-inverted; sourced from TxC. 


70 


RD(a) 


Receive Data; analog input, inverted; source for RxD. 


71 


RD(b) 


Receive Data; analog input, non-inverted; source for RxD. 


76 


SCT(a) 


Serial Clock Transmit; analog input, inverted; source for SCT. 


77 


SCT(b) 


Serial Clock Transmit: analog input, non-inverted; source for SCT 


79 


SCT 


Serial Clock Transmit; TTL output; sources from SCT(a) and SCT(b) inputs. 


Control Line Group 







13 


DTR 


Data Terminal Ready; TTL input; source for TR(a) and TR(b) outputs. 


16 


RTS 


Ready To Send: TTL input: source for RS(a) and RS(b) outputs. 


17 


RL 


Remote Loopback; TTL input; source for RL(a) and RL(b) outputs. 


19 


DCD 


Data Carrier Detect; TTL output; sourced from RR(a) and RR(b) inputs. 


21 


Rl 


Ring In; TTL output; sourced from IC(a) and IC(b) inputs. 


24 


LL 


Local Loopback; TTL input; source for LL(a) and LL(b) outputs. 


35 


RR(a) 


Receiver Ready; analog input, inverted; source for DCD. 


36 


RR(b) 


Receiver Ready; analog input, non-inverted; source for DCD. 


39 


IC(a) 


Incoming Call; analog input, inverted; source for Rl. 


40 


IC(b) 


Incoming Call; analog input.non-inverted; source for Rl. 


45 


RL(b) 


Remote Loopback; analog output, non-inverted; sourced from RL. 


47 


RL(a) 


Remote Loopback; analog output inverted; sourced from RL. 


49 


LL(b) 


Local Loopback; analog output, non-inverted; sourced from LL. 


51 


LL(a) 


Local Loopback; analog output, inverted; sourced from LL. 


52 


RS(b) 


Ready To Send; analog output, non-inverted; sourced from RTS. 


54 


RS(a) 


Ready To Send; analog output, inverted; sourced from RTS. 


56 


TR(b) 


Terminal Ready; analog output, non-inverted; sourced from DTR. 


58 


TR(a) 


Terminal Ready; analog output, inverted; sourced from DTR. 



1 
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pin number 


name 




Control Line Group: continued 


66 


CS(a) 


Clear To Send; analog input, inverted; source for CTS. 


67 


CS(b) 


Clear To Send; analog input, non-inverted; source for CTS. 


68 


DM(a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a), DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


Control Registers 


2 


SDEN 


Enables TxD driver, active low; TTL input. 


3 


TREN 


Enables DTR driver, active low; TTL input. 


4 


RSEN 


Enables RTS driver, active low; TTL input. 


5 


LLEN 


Enables LL driver, active low; TTL input. 


6 


TTEI\I 


Enables TT driver, active low; TTL input. 


7 


SCTEIM 


Enables SCT receiver; active high; TTL input. 


8 


LATCH 


Latch control for decoder bits (pins 9-12), active low. Logic high input 
will make decoder transparent. 


12-9 


DEC - DEC 3 


Transmitter and receiver decode register; configures transmitter and 
receiver modes; TTL inputs. 


18 


RLEIM 


Enables RL driver; active low; TTL input. 


23 




Enables ST driver; active low; TTL input. 


Power Supplies 


25, 33, 41,48, 
55, 62, 73, 74 


Vcc 


+5V input. 


29, 34, 43, 46, 50, 53, 
57, 60, 64, 72, 75 


GND 


Ground. 


27 


Vdd 


+10V Charge Pump Capacitor; connects from V DD to V C o 
Suggested capacitor size is 22uF, 16V. 


32 


V SS 


-10V Charge Pump Capacitor ; connects from ground to V S s- 
Suggested capacitor size is 22pF, 16V. 


26, 30 


C1+and C1- 


Charge Pump Capacitor; connects from C1+ to C1-. Suggested capacitor 
size is 22uF, 16V. 


28, 31 


C2+ and C2- 


Charge Pump Capacitor; connects from C2+ to C2-.Suggested capacitor 
size is 22pF, 16V. 





Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP505ACF 
SP505BCF 


0°C to +70°C 
0°C to +70°C 


80-pin JEDEC (BE-2 Outline) QFP 
80-pin JEDEC (BE-2 Outline) QFP 



2002 Short Form Catalog 1-112 © Copyrii 



Chip WAN Multi-Mode Serial Transceiver 



Interface Modes Supported: 

• RS-232 (V.28) 

• X.21/RS-422 (V.11) 

• EIA-530 (V.10 & V.11) 

• EIA-530A (V.10 & V.11) 

• RS-449 (V.10 & V.11) 

• V.35 (V.35 & V.28) 

• V.36 (V.10 & V.11) 

• RS-485 (unterminated V.11 

Software Selectable Protocol 

Highest Differential 
Transmission Rates at over 
20Mbps 

+5V Only Operation 

Seven (7) Drivers and Seven 
(7) Receivers 

Driver and Receiver Tri-state 
Control 

Internal Transceiver 
Termination Resistors for V.11 
and V.35 Protocols 

Loopback Self-Test Mode 

Improved ESD Tolerance for 
Analog l/Os 

Compliant to NET1/2 and TBR2 
Physical Layer Requirements 

Used in WAN Serial Ports in 
Routers, Switches, DSU/CSU's 
and other Access Devices 



The SP506 is a monolithic IC that supports eight (8) popular serial 
interface standards for DTE to DCE connectivity. The SP506 is pin-to- 
pin compatible to our SP505 multi-protocol transceiver but with faster 
throughput. The seven (7) drivers and seven (7) receivers can trans- 
mit and receive signals at 20Mbps. As with the SP505, the SP506 
requires no additional external components for compliant operation 
for all of the eight (8) modes of operation. All necessary termination is 
integrated within the SP506 and is switchable when V.35 drivers, V.35 
receivers, and V.11 receivers are used. The SP506 can operate as 
either a DTE or DCE. 

Additional features with the SP506 include internal loopback that can 
be initiated in either single-ended or differential modes. While in loop- 
back mode, driver outputs are internally connected to receiver inputs 
creating an internal signal path convenient for diagnostic testing. This 
eliminates the need for an external loopback plug. The SP506 also 
includes a latch enable pin with the driver and receiver address 
decoder. Tri-state ability for the driver and receiver outputs is con- 
trolled by supplying a 4-bit word into the address decoder. Seven (7) 
drivers and one (1) receiver in the SP506 include separate enable pins 
for added convenience. 




if) C3 > > CD I 



Q Q 5 5 ■ 



RxD 1C 
SDEN 2C 
TREN 3d 
RSEN 4C 
LLEN 5C 
TTEN 6C 
SCTEN 7C 
'LATCH 8C 
DEC 3 9C 
DEC 2 10 C 
DEC, 1 1 C 
DECQ12C 
DTR 13 C 
TxDUC 
TxC ISC 
RTS 16 C 
RL17C 
RLEN 18 C 
DCD19C 
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SP506 



□ 60 GND 

□ 59 SD(b) 

□ 58 TR(a) 
3 57 GND 
3 56 TR(b) 
3 55 Vcc 
3 54 RS(a) 
2 53 GND 

2 52 RS(b) 

3 51 LL(a) 
3 50 GND 
3 49 LL(b) 
3 48 V CC 

2 47 RL{a) 

3 46 GND 
3 45 RL(b) 
3 44 ST(b) 
3 43 GND 
3 42 ST(a) 
3 41 V CC 



2002 Short Form Catalog 



1-113 



© Copyright 2001 Sipex Corporation 



SP506 



PINOUT FOR Vcc PIN 

+5V 



RS-422 Mode 
Input Word 




SCTEN 7 ■ 
SCT(b) 77 ■ 



9 










X 

O 






> 12- 






X 
LU 


, !i. 


)DER 




MOD 


» 12- 


DECC 






8 


T 






LATCH 







(SEE PINOUT ASSIGNMENTS FOR GROUND PINS) 



A — Receiver Tri-State circuitry, 
V.11, & V.35 termination 
resistor circuitry (RxD, 
RxC & SCT). 

B — Driver Tri-State circuitry & 
V.35 termination circuitry 
(TxD, TxC & ST). 
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Clock and Data Group 


1 


RxD 


Receive Data; TTL output, sourced from RD(a) and RD(b) inputs. 


14 


TxD 


TTL input; transmit data source for SD(a) and SD(b) outputs. 


15 


TxC 


Transmit Clock; TTL input for TT driver outputs. 


20 


RxC 


Receive Clock; TTL output sourced from RT(a) and RT(b) inputs. 


22 


ST 


Send Timing; TTL input; source for ST(a) and ST(b) outputs. 


37 


RT(a) 


Receive Timing; analog input, inverted; source for RxC. 


38 


RT(b) 


Receive Timing; analog input, non-inverted; source for RxC. 


42 


ST(a) 


Send Timing; analog output, inverted; sourced from ST. 


44 


ST(b) 


Send Timing; analog output, non-inverted; sourced from ST. 


59 


SD(b) 


Analog Out; Send data, non-inverted; sourced from TxD. 


61 


SD(a) 


Analog Out; Send data, inverted; sourced from TxD. 


63 


TT(a) 


Analog Out; Terminal Timing, inverted; sourced from TxC 


65 


TT(b) 


Analog Out; Terminal Timing, non-inverted; sourced from TxC. 


70 


RD(a) 


Receive Data; analog input, inverted; source for RxD. 


71 


RD(b) 


Receive Data; analog input; non-inverted; source for RxD. 


76 


SCT(a) 


Serial Clock Transmit; analog input, inverted; source for SCT. 


77 


SCT(b) 


Serial Clock Transmit; analog input, non-inverted; source for SCT 


79 


SCT 


Serial Clock Transmit; TTL output; sources from SCT(a) and SCT(b) inputs. 



Control Line Group 




13 


DTR 


Data Terminal Ready; TTL input; source for TR(a) and TR(b) outputs. 


16 


RTS 


Ready To Send; TTL input; source for RS(a) and RS(b) outputs. 


17 


RL 


Remote Loopback; TTL input; source for RL(a) and RL(b) outputs. 


19 


DCD 


Data Carrier Detect; TTL output; sourced from RR(a) and RR(b) inputs. 


21 


Rl 


Ring In; TTL output; sourced from IC(a) and IC(b) inputs. 


24 


LL 


Local Loopback; TTL input; source for LL(a) and LL(b) outputs. 


35 


RR(a) 


Receiver Ready; analog input, inverted; source for DCD. 


36 


RR(b) 


Receiver Ready; analog input, non-inverted; source for DCD. 


39 


IC(a) 


Incoming Call; analog input, inverted; source for Rl. 


40 


IC(b) 


Incoming Call; analog input,non-inverted; source for Rl. 


45 


RL(b) 


Remote Loopback; analog output, non-inverted; sourced from RL. 


47 


RL(a) 


Remote Loopback; analog output inverted; sourced from RL. 


49 


LL(b) 


Local Loopback; analog output, non-inverted; sourced from LL. 


51 


LMa) 


Local Loopback; analog output, inverted; sourced from LL. 


52 


RS(b) 


Ready To Send; analog output, non-inverted; sourced from RTS. 


54 


RS(a) 


Ready To Send; analog output, inverted; sourced from RTS. 


56 


TR(b) 


Terminal Ready; analog output, non-inverted; sourced from DTR. 


58 


TR(a) 


Terminal Ready; analog output, inverted; sourced from DTR. 



II 
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Control Line Group: continued 


66 


CS(a) 


Clear To Send; analog input, inverted; source for CTS. 


67 


CS(b) 


Clear To Send; analog input, non-inverted; source for CTS. 


68 


DM(a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a), DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


Control Registers 


2 


SDEIM 


Enables TxD driver, active low; TTL input. 


3 


TREN 


Enables DTR driver, active low; TTL input. 


4 


RSEN 


Enables RTS driver, active low; TTL input. 


5 


LLEIM 


Enables LL driver, active low; TTL input. 


6 


TTEIM 


Enables TT driver, active low; TTL input. 


7 


SCTEN 


Enables SCT receiver, active high; TTL input. 


8 


LATCH 


Latch control for decoder bits (pins 9-12), active low. Logic high input 
will make decoder transparent. 


12-9 


DEC - DEC 3 


Transmitter and receiver decode register; configures transmitter and 
receiver modes; TTL inputs. 


18 


RLEN 


Enables RL driver; active low; TTL input. 


23 


STEN 


Enables ST driver; active low; TTL input. 


Power Supplies 


25,33, 41,48, 
55, 62, 73, 74 


Vcc 


+5V input. 


29,34.43,46, 50,53, 
57, 60, 64, 72, 75 


GND 


Ground. 


27 


Vdd 


+10V Charge Pump Capacitor; connects from V DD to V C rj. Suggested 
capacitor size is 22uF, 16V. 


3 


Vss 


- 10V Charge Pump Capacitor; connects from ground to V S s- Suggested 
capacitor size is 22uF, 16V. 


26, 30 


C1 + and Cr 


Charge Pump Capacitor; connects from C1 + to C1~. Suggested 
capacitor size is 22uF, 16V. 


28, 31 


C2 + and C2" 


Charge Pump Capacitor; connects from C2 + to C2". Suggested 
capacitor size is 22uF, 16V. 



Part Number 


Temperature Range 


Package Type 


SP506CF 


0°C to +70°C 


80-pin JEDEC (BE-2 Outline) QFP 
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SP507 



WAN Multi-Mode Serial Transceiver 



features 

interface Modes Supported: 

• RS-232 (V.28) 

• X.21/RS-422 (V.11) 

• EIA-530 (V.10 & V.11) 

• EIA-530A (V.10 & V.11) 

• RS-449 (V.10 & V.11) 

• V.35 (V.35 & V.28) 

Software Selectable Protocols 

■ Highest Differential 

Transmission Rates available 
at over 20Mbps 

+5V Only Operation 

Seven (7) Drivers and Seven 
(7) Receivers 

Driver and Receiver Tri-state 
Control 

Internal Transceiver 
Termination Resistors for V.11 
and V.35 Protocols 

Improved ESD Tolerance for 
Analog l/Os 

Compliant to NET1/2 and TBR2 
Physical Layer Requirements 

Used in WAN Serial Ports in 
Routers Switches, DSU/CSU's 
and other Access Devices 

Available in small scale ball 
grid array and 80L QFP 



description 

The SP507 is a monolithic IC that supports seven (7) popular serial 
interface standards for DTE/DCE connectivity. The seven (7) drivers 
and seven (7) receivers transmit and receive signals at over 20Mbps. 
The SP507 requires no additional external components for compliant 
operation for all seven (7) modes of operation. All necessary termina- 
tion is integrated within the SP507 and is switchable when V.35 driv- 
ers, V.35 receivers, and V.11 receivers are used. The SP507 can oper- 
ate as either a DTE or DCE. 

Additional features include a latch enable pin with the driver and 
receiver address decoder. Tri-state ability for the driver and receiver 
outputs is controlled by supplying a 3-bit word into the address 
decoder. Four (4) drivers and four (4) receivers in the SP507 include 
separate enable pins for added convenience. 



- jr q ,, q S S § -2- s S 2 a 8" £ 
jw«a>>oa:craaooFoP>w 



RxD i 

RTEN 2 

RREN 3 

TMEN 4 

LLEN 5 

TTEN 6 

SCTEN 7 

LATCH 8 




M2 10 C 
Ml 11C 
MO 12C 
DTR 13 C 
TxD14C 

TxCE ISC 
RTS 16C 
RL 17C 

RLEN 18C 
DCD19C 
RxC 20 C 



CiL 

^ Corporation ▼ 

SP507 



] 59 SD(b) 
] 58 TR(a) 
] 57 GND 
] 56 TR(b) 
] 55 V CC 
] 54 RS(a) 
] 53 GND 
] 52 RSfb) 
] 51 LL(a) 
] 50 GND 
] 49 LL(b) 
1 48 Vcc 
} 47 RL(a) 
3 46 GND 
1 45 RL[b) 
1 44 ST(b) 
1 43 GND 
} 42 ST(a) 
1 41 V CC 
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Part Number 


Temperature Range 


Package Type 


SP507CF 
SP507CB 


0°C to +70°C 
0°C to +70°C 


80-pin JEDEC (BE-2 Outline) QFP 
128-lead small scale ball grid array 



SP507 

typical application circuit 




M2 10 



M1 11 



MO 12 



LATCH 8 



X 






O 
















X 
LU 


cc 




Q 


HI 




O 


Q 






O 






O 






LU 






Q 







■ Receiver Tri-State circuitry, 
V.11, & V.35 termination 
resistor circuitry (RxD, 
RxC & DTE_ST). 

Driver Tri-State circuitry & 
V.35 termination circuitry 
(TxD, TxCE & DCE^ST). 



(SEE PINOUT ASSIGNMENTS FOR GROUND PINS) 
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SP507 



pin number 


name 


description 


Clock and Data Grou 


a 


1 


RxD 


Receive Data; TTL output, sourced from RD(a) and RD(b) inputs. 


14 


TxD 


TTL input; transmit data source for SD(a) and SD(b) outputs. 


15 


TxCE 


Transmit Clock; TTL input for TT driver outputs. 


20 


RxC 


Receive Clock; TTL output sourced from RT(a) and RT(b) inputs. 


22 


DCE_ST 


Send Timing; TTL input; source for ST(a) and ST(b) outputs. 


37 


RT(a) 


Receive Timing; analog input, inverted; source for RxC. 


38 


RT(b) 


Receive Timing; analog input, non-inverted; source for RxC. 


42 


ST(a) 


Send Timing; analog output, inverted; sourced from DCE_ST. 


44 


ST(b) 


Send Timing; analog output, non-inverted; sourced from DCE_ST. 


59 


SD(b) 


Analog Out; Send data, non-inverted; sourced from TxD. 


61 


SD(a) 


Analog Out; Send data, inverted; sourced from TxD. 


63 


17(a) 


Analog Out; Terminal Timing, inverted; sourced from TxCE. 


65 


TT(b) 


Analog Out; Terminal Timing, non-inverted; sourced from TxCE. 


70 


RD(a) 


Receive Data; analog input, inverted; source for RxD. 


71 


RD(b) 


Receive Data; analog input, non-inverted; source for RxD. 


76 


SCT(a) 


Serial Clock Transmit; analog input, inverted; source for DCE_ST. 


77 


SCT(b) 


Serial Clock Transmit; analog input, non-inverted; source for DCE_ST. 


79 


DTE_ST 


Serial Clock Transmit; TTL output; sources from SCT(a) and SCT(b) inputs. 


Control Line Group 


13 


DTR 


Data Terminal Ready; TTL input; source for TR(a) and TR(b) outputs. 


16 


RTS 


Ready To Send; TTL input; source for RS(a) and RS(b) outputs. 


17 


RL 


Remote Loopback; TTL input; source for RL(a) and RL(b) outputs. 


19 


DCD 


Data Carrier Detect; TTL output; sourced from RR(a) and RR(b) inputs. 


21 


TM 


Ring In; TTL output; sourced from TM(a) and TM(b) inputs. 


24 


LL 


Local Loopback; TTL input; source for LL(a) and LL(b) outputs. 


35 


RR(a) 


Receiver Ready; analog input, inverted; source for DCD. 


36 


RR(b) 


Receiver Ready; analog input, non-inverted; source for DCD. 


39 


TM(a) 


Incoming Call; analog input, inverted; source forTM. 


40 


TM(b) 


Incoming Call; analog input, non-inverted; source forTM. 





45 


RL(b) 


Remote Loopback; analog output, non-inverted; sourced from RL. 


47 


RL(a) 


Remote Loopback; analog output inverted; sourced from RL. 


49 


LL(b) 


Local Loopback; analog output, non-inverted; sourced from LL. 


51 


LL(a) 


Local Loopback; analog output, inverted; sourced from LL. 


52 


RS(b) 


Ready To Send; analog output, non-inverted; sourced from RTS. 


54 


RS(a) 


Ready To Send; analog output, inverted; sourced from RTS. 


56 


TR(b) 


Terminal Ready; analog output, non-inverted; sourced from DTR. 
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SP507 



o 



pin number 


name 


description 


Control Line Group: continued 


58 


TR(a) 


Terminal Ready; analog output, inverted; sourced from DTR. 


66 


CS(a) 


Clear To Send; analog input, inverted; source for CTS. 


67 


CS(b) 


Clear To Send; analog input, non-inverted; source for CTS. 


68 


DM(a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a) and DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


Control Registers 


9 

c. 


RTFM 
n I CzlM 


P n q Kloc D vf 1 ronoi wo r q ntiwo ln\A/ - TTI \ n n i it 
ClldUlcb nXu IcUclvcl, dUUVo IUW, 1 IL IMfJUL 


3 


RREN 


Enables DCD receiver, active low; TTL input. 


4 


TMEIM 


Enables TM receiver, active high; TTL input. 


5 


LLEIM 


Enables LL driver, active low; TTL input. 


6 


TTEN 


Enables TxCE driver, active high; TTL input. 


7 


SCTEN 


Enables DTE_ST receiver; active low; TTL input. 


8 


LATCH 


Latch control for decoder bits (pins 10-12), active low. Logic high input 
will make decoder transparent. 


9 


TERMJDFF 


Disables receiver termination networks for RxD, RxC, and DTE_ST; TTL input. 


in 1 1 19 


mo -i ft/in 

IVl£, IVI 1 , IVIU 


Trincmittfli' inn ro^on/or r\ ar-f\r\a ronicfor" i^r»nfini i rof trine* mit+Qf inn 

i idiibuiiuer anu receiver uecoue regisier, oonngures iransminer ano 
receiver modes; TTL inputs. 


18 


RLEIM 


Enables RL driver; active high; TTL input. 


23 


STEN 


Enables DTE_ST driver; active high; TTL input. 


Power Supplies 






25,33, 41,48, 
55, 62, 73, 74 


Vcc 




+5V input. 


29, 34, 43, 46, 50, 53, 
57, 60, 64, 72, 75 


GND 


Ground. 


27 


Vdd 


+10V Charge Pump Capacitor; connects from V DD to V C rj. 
Suggested capacitor size is 22uF, 16V. 


32 


Vss 


-10V Charge Pump Capacitor; connects from ground to V ss . Suggested 
capacitor size is 22uF, 16V. 


26, 30 


ci + , cr 


Charge Pump Capacitor; connects from C1 + to C1". Suggested capacitor 
size is 22uF, 16V. 


28,31 


C2 + and C2" 


Charge Pump Capacitor; connects from C2 + to C2". Suggested capacitor 
size is 22uF, 16V. 
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Rugged 40Mbps, 8 Channel Multiprotocol Transceiver with 
Programmable DCE/DTE and Termination Resistors 



features 

Fast 40Mbps Differential 
Transmission Rates 

Improved ESD Tolerance for 
Analog l/0s with 15kV HBM. 

Internal Transceiver 
Termination 
and V.35 

■ Interface Modes: 

• RS-232 (V.28) 

• EIA-530 (V.10 & V.11) 

• X.21 (V.11) 

• EIA-530A (V.10 & V.11) 

• RS-449/V.36 (V.10 & V.11) 

• V.35 

Protocols are Software 
Selectable with 3-Bit Word 

■ 8 Drivers and 8 Receivers 

Termination Network Disable 
Option 

Internal Line or Digital Loop- 
back for Diagnostic Testing 

Adheres to NET1/NET2 and 
TBR-2 Compliancy 
Requirements 

■ Easy Flow Through Pinout 

+5V Only Operation 

Individual Driver and Receiver 
Enable/Disable Controls 

Operates in either DTE or DCE 
Mode 



Applicable U.S. Patents-5, 306,954; 
and others patents pending 



description 

The SP508 is a monolithic device that supports eight (8) popular serial 
interface standards for Wide Area Network (WAN) connectivity. The SP508 
is fabricated using a low power BiCMOS process technology, and incorpo- 
rates a Sipex regulated charge pump allowing +5V only operation. Sipex's 
patented charge pump provides a regulated output of +5.8V, which will pro- 
vide enough voltage for compliant operation in all modes. Eight drivers and 
eight receivers can be configured via software for any of the above interface 
modes at any time. The SP508 requires no additional external components 
for compliant operation for all of the eight modes of operation other than 
four capacitors used for the internal charge pump. All necessary termina- 
tion is integrated within the SP508 and is switchable when V.35 drivers and 
V.35 receivers, or when V.11 receivers are used. The SP508 provides the 
controls and transceiver availability for operating as either a DTE or DCE. 

Additional features with the SP508 include internal l oopback that can be 
initiated in any of the operating modes by use of the LOOPBACK pin. 
While in loopback mode, receiver outputs are internally connected to driv- 
er inputs creating an internal signal path bypassing the serial communica- 
tions controller for diagnostic testing. The SP508 also includes a latch 
enable pin with the driver and receiver address decoder. The internal V.11 
or V.35 termination can be switched off using a control pin (TERMJDFF) 
for monitoring applications. All eight drivers and receivers in the SP508 
include separate enable pins for added convenience. The SP508 is ideal for 
WAN serial ports in networking equipment such as routers, access con- 
centrators, network muxes, DSU/CSU's, networking test equipment, and 
other access devices. 



ii$3fffg?ffi8$tfg|fi 
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SP508 



application circuit 



+5 V (dacoupteig cap«ilo< not shown) 



L 



mm 



RxC 
RTEN 



TxC(a) ] 



T>iC(b) 3 
CS(a) 3 



TxC 
TxCEN 



CTS 
CSEN 



CS(t» 3 
DM(a) : 



DSR 
OMEN 



RRT(a) »■ 



D CD_PTE 
RRTEN 



RRT(b)3l 



ICEN 







TM 
TMEN 



r^i r"-i 



VcC C1+ CI- C2+ C2- 





"2 







D 



SP508 



D-LATCH 
TERM-OFF 



RECEIVER TERMINATION NETWORK 



V35 MODE » V"V_ 




VII MODE > — ■Z—^~\ 




RX ENABLE » 













11 



TxD 

SD(a) 

V35TGND1 

SD(b) 

SDEN 

TxCE 
TT(a) 

V35TGND2 

TT(b) 

TTEN 

ST 
ST(a) 



ST(b) 
STEN 

RTS 

RS(a) 

RS(b) 
RSEN 

DTR 
TR(a) 

TR(b) 
TREN 



RRC(a) 

RRC(b) 
RRCEN 

RL 

RL(a) 

RLEN 
LL 

LL(a) 
LLEN 



V.35 DRIVER TERMINATION NETWORK 
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pin no. name 


description 


1 


Vcc 


+5V Power Supply Input. 


n 

2 


GNU 


Signal Ground. 


3 


SDEN 


T X D Driver Enable Input. 


4 


hen 


T X CE Driver Enable Input. 


5 


ST EN 


ST Driver Enable Input. 


6 


RSEN 


RTS Driver Enable Input. 


7 


TREN 


DTR Driver Enable Input. 


8 


RRCEN 


DCD DCE Driver Enable Input. 


9 


RLEN 


RL Driver Enable Input. 


10 


LLEN 


Driver Enable Input. 


4 H 

11 


RDEN 


R X D Receiver Enable Input. 


12 


HI EN 


R X T Receiver Enable Input. 


4 O 

13 


TXCEN 


T X C Receiver Enable Input. 


14 


CSEN 


CTS Receiver Enable Input. 


15 


P\ K n 1 — n 1 

DMEN 


DSR Receiver Enable Input. 


16 


RRTEN 


DCD DTE Receiver Enable Input. 


4 -J 

17 


ICEN 


Rl Receiver Enable Input. 


18 


TMEN 


TM Receiver Enable Input. 


19 


DO 


Mode Select Input. 


nn 

20 


pi j 

D1 


Mode Select Input. 


21 


D2 


Mode Select Input. 


22 


TERM_0FF 


Termination Disable Input. 


no 

23 


U_LAIL»n 


Decoder Latch Input. 


n a 

24 


M //"> 

N/C 


No Connection. 


25 


GND 


Signal Ground. 


26 


Vcc 


+5V Power Supply Input. 


27 


i nnnn aoi/ 
LOOPBACK 


Loopback Mode Enable Input. 


no 

28 


TXD 


TXD Driver TTL Input. 


29 


TXCE 


TXCE Driver TTL Input. 


oil 


CT 


ST Driver TTL Input. 


31 


RTS 


RTS Driver TTL Input. 


32 


DTR 


DTR Driver TTL Input. 


33 


DCD_DCE 


DCD DCE Driver TTL Input. 



34 RL RL Driver TTL Input. 



SP508 



pin no. 


name 


description 


35 


LL 


LL Driver TTL Input. 


36 


RXD 


RXD Receiver TTL Output. 


37 


pi \/r\ 

RXC 


RXC Receiver TTL Output. 


38 


TXC 


TV/ P* p* „ _ _ ' - ~ „ 1 1 1 (~\ . — » ,1 

TXC Receiver TTL Output. 


39 


CTS 


CTS Receiver 1 1 L Output. 


40 


DSR 


DSR Receiver TTL Output. 


41 


DCD_DTE 


DCDdte Receiver TTL Output. 


42 


Rl 


Rl Receiver TTL Output. 


43 


TM 


TM Receiver TTL Output. 


44 


GND 


Signal Ground. 


45 


Vcc 


+5V Power Supply Input. 


46 


\ ir\ p n r\ ft ■ p* 

V35RGND 


Receiver Termination Reference. 


47 


RD(b) 


R X D Non-Inverting Input. 


48 


RD(a) 


R X D Inverting Input. 


49 


RT(b) 


R X T Non-Inverting Input. 


50 


RT(a) 


R X T Inverting Input. 


51 


TXC(b) 


T X C Non-Inverting Input. 


52 


GND 


Signal Ground. 




TXC(a) 


T X C Inverting Input. 


54 


CS(b) 


CTS Non-Inverting Input. 


55 


CS(a) 


CTS Inverting Input. 


56 


DM(b) 


DSR Non-Inverting Input. 


57 


DM(a) 


DSR Inverting Input. 


58 


V10GND 


V.10 RX Reference Node. 


59 


RRT(b) 


DCD DTE Non-Inverting Input. 


60 


pi nT/«\ 

RRT(a) 


DCD DTE Inverting Input. 


61 


I pw _ \ 

IC(a) 


Rl Receiver Input. 


62 


TM(a) 


TM Receiver Input. 


Aft 

63 


i i /„\ 

LL(a) 


LL Driver Output. 


64 


Vcc 


+5V Power Supply Input. 


65 


RL(a) 


RL Driver Output. 


66 


Vss 


-2 X V CC Charge Pump Output. 


67 


C2- 


Charge Pump Capacitor. 



68 GND Signal Ground. 



SP508 



pin no. 


name 


description 


69 


CI; 


Charge Pump Capacitor. 


70 


C2+ 


Charge Pump Capacitor. 


71 


Vcc 


+5V Power Supply Input. 


72 


C1 + 


Charge Pump Capacitor. 


73 


Vdd 


2 x V C c Charge Pump Output. 


74 


GND 


Signal Ground. 


75 


TR(a) 


DTR Inverting Output. 


76 


N/C 


No Connection. 


77 


Vcc 


+5V Power Supply Input. 


78 


TR(b) 


DTR Non-Inverting Output. 


79 


RRC(b) 


DCD DCE Non-Inverting Output. 


80 


Vcc 


+5V Power Supply Input. 


81 


RRC(a) 


DCD DCE Inverting Output. 




fiwn 

UIMU 


oiyiidi uiuuiiu. 


83 


RS(a) 


RTS Inverting Output. 


84 


Vcc 


+5V Power Supply Input. 



pin no. name 


description 


oc 
00 


DC/k\ 

Hb(D) 


RTS Non-Inverting Output. 


ob 


bIMU 


Signal Ground. 


Q7 
0/ 


CT/o\ 

bT(a) 


ST Inverting Output. 


QQ 
00 


Vcc 


+5V Power Supply Input. 


QO 
03 


Voo I bIMUo 


ST Termination Reference. 


on 
9U 


ST(b) 


ST Non-Inverting Output. 


yi 


bIMU 


Signal Ground. 


no 
9<: 


TT(a) 


T X CE Inverting Output. 


no 
90 


Vcc 


+5V Power Supply Input. 


94 


Voo I bl\IU^ 


T X CE Termination Reference. 


9b 


TT/k\ 

TT(b) 


T X CE Non-Inverting Output. 


oc 
9b 


bNL) 


Signal Ground. 


97 


SD(a) 


T X D Inverting Output. 


98 


Vcc- 


+ov rower ouppiy input. 


99 


V35TGND1 


TxD Termination Reference. 


100 


SD(b) 


T X D Non-Inverting Output. 




Part Number 


Temperature Range 


Package Type 


SP508CF 


0°C to +70°C 


100-pin JEDEC LQFP 
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SP514 



WAN Multi-Mode Serial Transceiver 



features 



+5V Only 

Seven (7) Drivers and Seven 
(7) Receivers 

Driver and Receiver Tri-State 
Control 

Reduced V.35 Ter 
Network 

Pin Compatible with the 
SP504 

Improved Propagation Delays 

Software Selectable Interface 
Modes' 

• RS-232E (V.28) 

• RS-422A(V.11,X.21) 

• RS-449 (V.11 &V.10) 

• RS-485 

• V.35 
EIA-530 (V.11 &V.10) 
EIA-530A (V.11 &V.10) 
V.36 



description 

The SP514 is a single chip device that supports eight (8) physical 
serial interface standards for Wide Area Network connectivity. The 
product is fabricated using a low power BiCMOS process technology, 
and incorporates a Sipex patented (5,306,954) charge pump allowing 
+5V only operation. The SP514 is 100% compatible with the SP504 
multi-protocol serial transceiver IC. Ail applications using the SP504 
can also use the SP514. The SP514 has slightly improved AC per- 
formance for its V.35 and V.11 drivers and receivers. 



a h i h k Q o o Q ==- 



Cfi y) z (_ 
O O F C5 H 



RxD 1 
RDEC 2 
RDEC, 3 
RDEC 2 4 
RDEC3 5 
TTEN 6 
SCTEN 7 
N/C 8 
TDEC 3 9 
TDEC 2 10 
TDEC, 11 
TDEC 12 
DTR 13 
TxD 14 
TxC15 
RTS 16 
RL 17 
V35_STAT 18 
DCD 19 
RxC20 



SP514 



60 GND 
59 SD(b) 
58 TR(a) 
57 GND 
56 TR(b) 
55 V cc 
54 RS(a) 
53 GND 
52 RS(b) 
51 LL(a) 
50 GND 
49 LL(b) 
48 V cc 
47 RL(a) 
46 GND 
45 RL(b) 
44 ST(b) 
43 GND 
42 ST(a) 
41 V CC 



« Si 



5 IS j 8 + v % % § ,'r $ 8 § 3 S « § S & 



Ordering information - Please consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP514CF 


0°C to +70°C 


80-pin JEDEC (BE-2 Outline) QFP 
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SP514 



D 



pin number 






Clock and Data Grou 


> 


1 


RxD 


Receive Data; TTL output, sourced from RD(a) and RD(b) inputs. 


14 


TxD 


TTL innut' transmit data source for SD(a) and SD(b) outputs. 


15 


TxC 


Transmit Clock; TTL input for TT driver outputs. 


20 


RxC 


Receive Clock; TTL output sourced from RT(a) and RT(b) inputs. 


22 


ST 


Spnd Timinn' TTL inDut' source for ST(a} and ST(b) outDuts 

\J UIIVJ 1 II MM IU, 1 II— l 1 1 kj LI L . <~J \J LI 1 \J O 1 \J 1 \J 1 \ L* / LA 1 1 VI W 1 \* J J V/Ul^WL^i 


37 




Receive Timing; analog input, inverted; source for RxC. 


38 


RT(b) 


Receive Timing; analog input, non-inverted; source for RxC. 


42 




Send Timing; analog output, inverted; sourced from ST. 


44 




Send Timing; analog output, non-inverted: sourced from ST. 


59 


SD(b) 


Analog Out; Send data, non-inverted; sourced from TxD. 


61 


SD(a) 


Analoa Out' Send data inverted' sourced from TxD 

Ml 1 LAI \J LJ W LI I j \J \J 1 1 LI LI H IU j II 1 VVI LuUj O \J LI 1 \J L> LI 1 1 Kf 1 1 1 l/\ *—t ■ 


63 


TTfaj 


Analog Out; Terminal Timing, inverted; sourced from TxC 


65 




Analon Out' Terminal Timina non-inverted' sourced from TxC 

l\ 1 1 LA 1 L^ LJ \J LJ L . ILylllllllLAI 1 1 i 1 1 1 1 1 y . Ilv/ll II IVvl LUUj v v U 1 \J\J\J 1 1 UN 1 1 /\ \J . 


70 


RD(a) 


Receive Data; analog input, inverted; source for RxD. 


71 


RD(b) 


Receive Data; analog input, non-inverted; source for RxD. 


76 


SCT(a) 


Serial Clock Transmit; analog input, inverted; source for SCT. 


77 


SCT(b) 


Serial Clock Transmit: analog input, non-inverted; source for SCT 


79 




Serial Clock Transmit; TTL output; sources from SCT(a) and SCT(b) inputs. 


Control Line Group 


13 


DTR 


Data Terminal Ready; TTL input; source for TR(a) and TR(b) outputs. 


16 


RTS 


Ready To Send; TTL input; source for RS(a) and RS(b) outputs. 


17 


RL 


Remote Loopback; TTL input; source for RL(a) and RL(b) outputs. 


18 


V35_STAT 


V.35 Status; TTL output; outputs logic high when in V.35 mode. 


19 


DCD 


Data Carrier Detect; TTL output; sourced from RR(a) and RR(b) inputs. 


21 


Rl 


Ring Indicate; TTL output; sourced from IC(a) and IC(b) inputs. 


24 


LL 


Local Loopback; TTL input; source for LL(a) and LL(b) outputs. 


35 


RR(a) 


Receiver Ready; analog input, inverted; source for DCD. 


36 


RR(b) 


Receiver Ready; analog input, non-inverted; source for DCD. 


39 


IC(a) 


Incoming Call; analog input, inverted; source for Rl. 


40 


IC(b) 


Incoming Call; analog input.non-inverted; source for Rl. 


45 


RL(b) 


Remote Loopback; analog output, non-inverted; sourced from RL. 


47 


RL(a) 


Remote Loopback; analog output inverted; sourced from RL. 


49 


LL(b) 


Local Loopback; analog output, non-inverted; sourced from LL. 


51 


LL(a) 


Local Loopback; analog output, inverted; sourced from LL. 


52 


RS(b) 


Ready To Send; analog output, non-inverted; sourced from RTS. 


54 


RS(a) 


Ready To Send; analog output, inverted; sourced from RTS. 


56 


TR(b) 


Terminal Ready; analog output, non-inverted; sourced from DTR. 
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SP514 



pin number 


name 


description 


Control Line Group: continued 


58 


TR(a) 


Terminal Ready; analog output, inverted; sourced from DTR. 


66 


CS(a) 


Clear To Send; analog input, inverted; source for CTS. 


67 


CS(b) 


Clear To Send; analog input, non-inverted; source for CTS. 


68 


DM(a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a), DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


Control Registers 


2-5 


RDECo - RDEC3 


Receiver decode register; configures receiver modes; TTL inputs. 




TTEN 


Enables TT driver, active low: TTL input. 


7 


SCTEN 


Enables SCT receiver; active high; TTL input. 


12-9 


TDEC - TDEC 3 


Transmitter decode register; configures transmitter modes; TTL inputs. 


23 


STEN 


Enables ST driver; active low; TTL input. 


Power Supplies 


25, 33, 41,48, 
55, 62, 73, 74 


Vcc 


+5V input. 


29, 34, 43, 46, 50, 53, 
57, 60, 64, 72, 75 


GND 


Ground. 


27 


Vdd 


+10V Charge Pump Capacitor; connects from V DD to V cc . 
Suggested capacitor size is 22uF, 16V. 


32 


Vss 


-10V Charge Pump Capacitor; connects from ground to V ss . 
Suggested capacitor size is 22uF, 16V. 


26,30 


cr, cr 


Charge Pump Capacitor; connects from C1 + to C1". Suggested capacitor 
size is 22uF, 16V. 


28, 31 


C2 + , C2" 


Charge Pump Capacitor; connects from C2 + to C2". Suggested capacitor 
size is 22pF, 16V. 






: NC pins should be left floating; internal si 
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Corporation 



SP514 



+5V- 



RD(a) 70- 

RxD 1 

RD(b) 71 
RT(a) 37 ■ 



25 





A — Receiver Tri-State circuitry & V.35 
termination resistor circuitry for 
RxD, RxC S SCT. 

B — Driver Tri-State circuitry & V.35 
termination circuitry for TxD. 
TxC & ST. 



RT(b) 38 • 

CS(a) 66 - 

CTS 80- 

CS(b) 67 - 

DM(a) 68 ■ 

DSR 78 - 

DM (b) 69 ■ 

RR(a) 35- 

DCD 19 

RR(b) 36 

IC(a) 39 
Rl 



~-~-<X] C i2::: 




vcc 



22 



VDD C1+ C1-C2+ C2 
Charge Pump Vss 



- 14 TxD 
. 61 SD(a) 

- 59 SD(b) 

13 DTR 

- 58 TR(a) 

- 56 TR(b) 

16 RTS 

- 54 RS(a) 

- 52 RS(b) 



I 



150E2 

I ® 



■ 17 RL 

' RL(a) 
' 45 RL(b) 



" 24 LL 
■ 51 LL(a) 
" 49 LL(b) 



) » For V.35 Termination, needs to be connected 
for proper V.35 operation. A low on- 
resistance (s1fi) FET or switch can be used 
to connect and disconnect the resistor from 
the non-inverting output. 
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20Mbps 7 Driver, 7 Receiver Multiprotocol Serial 
Transceiver with Termination Disable 



— 



features 

20Mbps Differential 
Transmission Rates 

Internal Termination Network 

Disable Control 

Interface Modes Supported: 

• RS-232 (V.28) 

• X.21/RS-422 (V.11) 

• EIA-530 (V.10 & V.11) 

• EIA-530A (V.10 & V.11) 

• RS-449 (V.10 & V.11) 

• V.35 (V.35 & V.28) 

• V.36 (V.10 & V.11) 

• RS-485 (un-terminated V.11) 
Software Protocol Selection 

■ Loopback Self-Test Mode 

Internal Transceiver 
Termination Resistors for V.11 
and V.35 Protocols 

Driver and Receiver high-Z 
Control 

Improved ESD Tolerance for 
Analog l/Os 

I Compliant to NET1/2 and TBR2 
Physical Layer Requirements 
from SP505 

Applications include Routers, 
DSU/CSUs, and Access 
Devices 



The SP516 is a monolithic device that supports eight (8) popular seri- 
al interface standards for DTE to DCE connectivity. The seven (7) driv- 
ers and seven (7) receivers can transmit and receive signals over 
20Mbps. The SP516 requires no additional external components for 
compliant operation for all of the eight (8) modes of operation. All 
necessary termination is integrated within the SP516 and is switchable 
when V.35 drivers, V.35 receivers, and V.11 receivers are used. The 
SP516 can operate as either a DTE or DCE. 

Additional features with the SP516 include internal loopback that can 
be initiated in either single-ended or differential modes. While in loop- 
back mode, driver outputs are internally connected to receiver inputs, 
creating an internal signal path convenient for diagnostic testing. This 
eliminates the need for an external loopback plug. The SP516 includes 
a termination network disable pin for the V.35 and V.1 1 receiver input 
termination circuitry. High-Z ability for the driver and receiver outputs 
is controlled by supplying a 4-bit word into the address i 
Seven (7) drivers and one (1) receiver in the SP516 include : 
enable pins for added convenience. 



(3 > > o 



e. s s «. s a 




RxD 11= 

SDEN 2 = 

TREN 3C 

RSEN *C 

LLEN 51= 

TTEN 61 T 

SCTEN 71 T 



TERM _OFF 8= 
DEC3 9C 
OEC2 10C 
DEC, 11C 
DEC 12I= 
DTR 131= 
TxD 14= 
TxC 15= 
RTS 16= 
RL17= 
RLEN 161 T 



^ Corporation ▼ 

SP516 



] 60 GND 
J 59 SD(b) 
] 58 TR(a) 
] 57 GND 
) 56 TR(b) 
1 55 Vcc 
] 54 RSIal 
] 53 GND 
J 52 RS(b) 
] 51 LL(a) 
] 50 GND 
] 49 LL(b) 
] 48 V cc 
] 47 RL(a) 
] 46 GND 
] 45 RL(b) 
) 44 ST(b) 
3 43 GND 
] 42 ST(a) 
1 41 V CC 



= SIS =l 8 * T 8 % 1 !- !* 8 8 g S a 3 S 3 S 
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SP516 




1N5819 



RD(a) 70 

RxD 1 

RD(b) 71 
RT(a) 37 




(Additional GND Pins: 34, 43, 46, 50. 53, 57, 60, 64, 



- Receiver high-Z circuitry, 
V.11 , & V.35 termination 
resistor circuitry (RxD, 
RxC & SCT). 

B — Driver high-Z circuitry & 
V.35 termination circuitry 
(TxD, TxC & ST). 
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SP516 



pin number 


name 


description 


Clock and Data Group 


1 


RxD 


Receive Data; TTL output, sourced from RD(a) and RD(b) inputs. 


14 


TxD 


TTL input; transmit data source for SD(a) and SD(b) outputs. 


15 


TxC 


Transmit Clock; TTL input for TT driver outputs. 


20 


RxC 


Receive Clock; TTL output sourced from RT(a) and RT(b) inputs. 


22 


ST 


Send Timing; TTL input; source for ST(a) and ST(b) outputs. 


37 


RT(a) 


Receive Timing; analog input, inverted; source for RxC. 


38 


RT(b) 


Receive Timing; analog input, non-inverted; source for RxC. 


42 


ST(a) 


Send Timing; analog output, inverted; sourced from ST. 


44 


ST(b) 


Send Timing; analog output, non-inverted; sourced from ST. 


59 


SD(b) 


Analog Out; Send data, non-inverted; sourced from TxD. 


61 


SD(a) 


Analog Out; Send data, inverted; sourced from TxD. 


63 


TT(a) 


Analog Out; Terminal Timing, inverted; sourced from TxC 


65 


TT(b) 


Analog Out; Terminal Timing, non-inverted; sourced from TxC. 


70 


RD(a) 


Receive Data; analog input; inverted; source for RxD. 


71 


RD(b) 


Receive Data; analog input; non-inverted; source for RxD. 


76 


SCT(a) 


Serial Clock Transmit; analog input, inverted; source for SCT. 


77 


SCT(b) 


Serial Clock Transmit: analog input, non-inverted; source for SCT 


79 


SCT 


Serial Clock Transmit; TTL output; sources from SCT(a) and SCT(b) inputs. 


Control Line Group 


13 


DTR 


Data Terminal Ready; TTL input; source for TR(a) and TR(b) outputs. 


16 


RTS 


Ready To Send; TTL input; source for RS(a) and RS(b) outputs. 


17 


RL 


Remote Loopback; TTL input; source for RL(a) and RL(b) outputs. 


19 


DCD 


Data Carrier Detect; TTL output; sourced from RR(a) and RR(b) inputs. 


21 


Rl 


Ring In; TTL output; sourced from IC(a) and IC(b) inputs. 


24 


LL 


Local Loopback; TTL input; source for LL(a) and LL(b) outputs. 


35 


RR(a) 


Receiver Ready; analog input, inverted; source for DCD. 


36 


RR(b) 


Receiver Ready; analog input, non-inverted; source for DCD. 


39 


IC(a) 


Incoming Call; analog input, inverted; source for Rl. 


40 


IC(b) 


Incoming Call; analog input, non-inverted; source for Rl. 


45 


RL(b) 


Remote Loopback; analog output, non-inverted; sourced from RL. 


47 


RL(a) 


Remote Loopback; analog output inverted; sourced from RL. 


49 


LL(b) 


Local Loopback; analog output, non-inverted; sourced from LL. 


51 


LL(a) 


Local Loopback; analog output, inverted; sourced from LL. 


52 


RS(b) 


Ready To Send; analog output, non-inverted; sourced from RTS. 


54 


RS(a) 


Ready To Send; analog output, inverted; sourced from RTS. 


56 


TR(b) 


Terminal Ready; analog output, non-inverted; sourced from DTR. 


58 


TR(a) 


Terminal Ready; analog output, inverted; sourced from DTR. 
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SP516 



D 



pin number 






Control Line Group: c 


ontinued 


66 


CS(a) 


ClearTo Send; analog input, inverted; source for CTS. 


67 


CS(b) 


Clear To Send; analog input, non-inverted; source for CTS. 


68 


DM(a) 


Data Mode; analog input, inverted; source for DSR. 


69 


DM(b) 


Data Mode; analog input, non-inverted; source for DSR 


78 


DSR 


Data Set Ready; TTL output; sourced from DM(a), DM(b) inputs. 


80 


CTS 


Clear To Send; TTL output; sourced from CS(a) and CS(b) inputs. 


Control Registers 


2 


SDEN 


Enables TxD driver, active low; TTL input. 


3 


TREN 


Enables DTR driver, active low; TTL input. 


4 


RSEN 


Enables RTS driver, active low; TTL input. 


5 


LLEIM 


Enables LL driver, active low; TTL input. 


6 


TTEN 


Enables TT driver, active low; TTL input. 


7 


SCTEN 


Enables SCT receiver; active high; TTL input. 


8 


TERM_OFF 


Active low control pin disconnects the receiver input termination circuitry. 
Logic high input connects the V.35 and V.1 1 receiver input termination 
circuitry. 


12-9 


DEC - DEC 3 


Transmitter and receiver decode register; configures transmitter and 
receiver modes; TTL inputs. 


18 


RLEN 


Enables RL driver; active low; TTL input. 


23 


STEN 


Enables ST driver; active low; TTL input. 


Power Supplies 


25, 33, 41,48, 
55, 62, 73, 74 


Vcc 


+5V input. 


29, 34, 43, 46, 50, 53, 
57, 60, 64, 72, 75 


GND 


Ground. 


27 


V DD 


+10V Charge Pump Capacitor; connects from V DD to Vcc- 
Suggested capacitor size is 22uF, 16V. 


32 


Vss 


-10V Charge Pump Capacitor; connects from ground to V S s- 
Suggested capacitor size is 22uF, 16V. 


Pins 26 and 30 


C1 + and Cr 


Charge Pump Capacitor; connects from C1 + to C1". Suggested capacitor 
size is 22pF, 16V. 


Pins 28 and 31 


C2 + and C2" 


Charge Pump Capacitor; connects from C2 + to C2". Suggested capacitor 
size is 22pF, 16V. 



Part Number 


Temperature Range 


Package Type 


SP516CF 


0°C to +70°C 


80-pin JEDEC (BE-2 Outline) QFP 
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SP522/SP524 



able Multi-Protocol Transceivers 



features 

SP522; 2 Drivers, 2 Receivers 

I SP524; 4 Drivers, 4 Receivers 

Driver and Receiver Tri-State 
Control 

Low-Cost WAN Solution 

Loopback Function for 
Diagnostics 

Software Selectable Interface 
Modes: 

• RS-232(V.28),RS-423(V.10) 

• RS-422 (V.11,X.21), RS-485 



description 

The SP522/524 is a monolithic device that supports three serial inter- 
face standards for Wide Area Network Connectivity. The SP522/524 is 
ideally suited for multi-protocol designs that are cost and space sensi- 
tive. The SP522/524 is fabricated using a low power BiCMOS process 
technology. Two (2) drivers and two (2) receivers for the SP522 can 
be configured via software for any of the above interface modes at any 
time. The SP524 offers two (2) additional drivers and two (2) i 
al receivers. 



Vdd +5V 
1N5819 



R10UT PT 

LATC H_EN [T 
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ENT2 [ 

ENR1 [ 

ENT1 LX 

DP1 [X 
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cx 
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CX 
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CE 
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klklfalhlaltaltt 
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ENT1 



1 ENT4 

3 DP1 

3 DPO 

3 LATCH.EN 

] VSS 

1 VDD 

3D TIN4 

3D TIN3 

3 TIN2 

3H TIN1 

351 LOOPBCK 



T2IN 

4 



ENT2 
1 



R10UT 
5 



ENR1 
24 



R20UT 
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ENR2 



10uF 
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T10UTA 



20 
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iration 



SP522/SP524 



io m f 



DPO 

32 



DP1 



24 



T1IN 

36 



ENT1 
26 



T2IN 

35 



ENT2 

44 



R10UT 
40 



ENR1 
43 



R20UT 

39 



26 



T3IN 
34 



ENT3 
27 



T4IN 

33 



ENT4 
42 



R30UT 
38 



ENR3 
41 



R40UT 

37_ 

ENR4 



Vdd +5V 
INS819 



10|tF 

4-Hr— f 



28 



14 



Vdd Vcc Vcc Vcc Vss 

SP524 



DECODER LOGIC 



T1QUTA 




GND 



GND GND 



12. 



J 21 



Tiy 10|lF 

X* 



LATCH_EN , 



LOOPBCK ( 



R4INA 



9 

R4INB 



Part Number 


Temperature Range 


Package Type 


SP522CT 
SP522CA 


0°C to +70°C 
0°C to +70°C 


24-pin SOIC 
24-pin SSOP 


SP524CF 


0°C to +70°C 


44-pin QFP 
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SP526 



features 

■ Low-Cost Programmable 
Serial Transceiver 

■ Four (4) Drivers and Four (4)) 
Receivers 

■ Driver and Receiver ' 
Control 

■ Software Selectable Protocol 
Selection 

Interface Modes 

• RS-232 (V.28) 

• RS-422 (V.11, X.21) 

• EIA-530 or RS-449 
(V.10.V.11) 

St Designed to Meet All NET1/2 
Compliancy Requirements 

■ High ESD Tolerance 

• ±15kV per Human Body 
Model 

• ±15kV per IEC1 000-4-2 Air 
Discharge 

• ±8kV per IEC1 000-4-2 
Contact Discharge 



ordering information - 



The SP526 is a monolithic device that supports three (3) physical 
layer serial interface standards. The SP526 is fabricated using a low 
power BiCMOS process technology, and incorporates four (4) drivers 
and four (4) receivers can be configured via software for the selected 
interface modes at any time. The SP526 includes tri-state ability for 
the driver and receiver outputs through separate enable lines. A shut- 
down mode is also included through the mode select pins for power 
savings. When mated with the SP322 V.11/V.35 Programmable 
Transceiver, the SP526 provides the four (4) channels needed for 
handshaking/control lines such as CTS, RTS, etc. The two transceiver 
ICs are an ideal solution for WAN serial ports in networking equipment 
such as routers, DSU/CSU's, and other access devices. 
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ult the factory for pricing and av 



Part Number 


Temperature Range 


Package Type 


SP526CF 


0°C to +70°C 


44-pin JEDEC LQFP 
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SP526 



LOliF 
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1 .0|..F : 
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* 
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11 
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ENT3 
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ENR4 
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SP526 



pin number 


name 


description 


1 


ENR4 


Enables receiver 4; active high; TTL input. 


2 


ENR3 


Enables receiver 3; active high; TTL input. 


3 


cm no 

ENR2 


Enables receiver 2; active high; TTL input. 


4 


ENR1 


Enables receiver 1; active high; TTL input. 


5 


1 41 N 


TTL input; transmit data source for DRA4 and DRB4 outputs. 


b 


TO IM 


TTL input; transmit data source for DRA3 and DRB3 outputs. 


-7 

7 


TOIM 
\Z\N 


TTL input; transmit data source for DRA2 and DRB2 outputs. 


o 



TH IM 

11 IN 


TTL input; transmit data source for DRA1 and DRB1 outputs. 




ENT4 


Enables driver 4, active low; TTL input. 


ID 


ENT3 


Enables driver 3, active low; TTL input. 


11 


ENT2 


Enables driver 2, active low; TTL input. 


12 


ENT1 


Enables driver 1, active low; TTL input. 


13 


D1 


Transmitter and receiver decode register; configures transmitter and 
receiver modes; TTL inputs. 


14 


DO 


Transmitter and receiver decode register; configures transmitter and 
receiver modes; TTL inputs. 


15 


Vss 


-10V Charge Pump Capacitor; connects from ground to \l$s- Suggested 
capacitor size is 1.0uF, 16V. 


16 


c; 


>- 


Charge Pump Capacitor; connects from C2 + to C2". Suggested capacitor 
size is 1.0uF, 16V. 


17 


c 




Charge Pump Capacitor; connects from C1 + to C1". Suggested capacitor 
size is 1.0uF, 16V. 


18 


GND 


Ground. 


19 


C2 


>+ 


Charge Pump Capacitor; connects from C2 + to C2". Suggested capacitor 
size is 1.0uF, 16V. 


20 


V[ 


D 


+10V Charge Pump Capacitor; connects from V DD to V cc . Suggested 
capacitor size is 1.0uF, 16V. 


21 


C1 + 


Charge Pump Capacitor; connects from C1 + to CT. Suggested capacitor 
size is 1 .OuF, 16V. 


00 


Vcc 


+5V input. 


00 
£0 


GND 


Ground. 


Od 

<^4 


T10UTB 


Analog Out; Send data, non-inverted; sourced from TIN1. 


oc 
£0 


T10UTA 


Analog Out; Send data, inverted; sourced from TIIM1. 


oc 


T20UTB 


Analog Out; Send data, non-inverted; sourced from TIN2. 


07 


T20UTA 


Analog Out; Send data, inverted; sourced from TIN2. 


OS 


T30UTB 


Analog Out; Send data, non-inverted; sourced from TIN3. 


29 


T30UTA 


Analog Out; Send data, inverted; sourced from TIN3. 


30 


T40UT 


Analog Out; Send data, inverted; sourced from TIN4. 


31 


Vcc 


+5V input. 



m 




pin number 


name 


description 


32 


R40UT 


TTL output; sourced from RINA4 and RINB4 inputs. 


33 


R30UT 


TTL output; sourced from RINA3 and RINB3 inputs. 


34 


R20UT 


TTL output; sourced from RINA2 and RINB2 inputs. 


35 


R10UT 


TTL output; sourced from RINA1 and RIIMB1 inputs. 


36 


R4INB 


Non-inverted analog input to receiver 4. 


37 


R41NA 


Inverted analog input to receiver 4. 


38 


R3INB 


Non-inverted analog input to receiver 3. 


39 


R3INA 


Inverted analog input to receiver 3. 




RPIIMR 


Mnn-in\/prtprl analnn innut tn rprpiwpr 9 


41 


R2INA 


Inverted analog input to receiver 2. 


42 


R1INB 


Non-inverted analog input to receiver 1. 


43 


R1INA 


Inverted analog input to receiver 1 . 


44 


GND 


Ground. 
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SP5301 



Universal Serial Bus Transceiver 







Utilizes Digital Inputs and 
Outputs to Transmit and 
Receive USB Cable Data 

11 Supports 12Mbps "Full Speed" 
and 1.5Mbps "Low Speed" 
Serial Data Transmission 

Compatible with the VHDL 
"Serial Interface Engine" from 
USB Developer's Conference 

Hysteresis on V P and V M 
Function 

Ease of Use for PC Peripheral 
Expansion 

Protocol Flexibility for Mixed- 
Mode Isochronous Data 
Transfers and 
Messaging 

Available in 14 Pin 0.15" SOIC 



Rail to Rail Receiver Common 
Mode Input Range, 20mV 



The SP5301 is a half-duplex Universal Serial Bus (USB) differential 
transceiver that interfaces with the USB Serial Interface Engine (SIE). 
The SP5301 is designed to allow 3.3V or 5.0V standard and program- 
mable logic to interface with the physical layer of the Universal Bus. 
The USB protocol can support multiple connections for up to 127 
physical devices composed of many diverse functions. It is capable of 
transmitting and receiving serial data at both full speed (12Mbps) and 
low speed (1.5Mbps) data rates. Implementation of the Serial Interface 
Engine along with the USB transceiver allow the designer to make 
flexible USB compatible devices with widely available logic compo- 
nents. The SP5301 is specifically geared towards low-cost USB solu- 
tions for the PC peripheral market. 
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Din number 

" 


name 


description 


1 


RERR 


Receive Error. This CMOS level output pin is forced HIGH when both D+ and 
D- are HIGH to signal an error state. CAUTION: Since RERR is a CMOS out 
put, care must be taken to ensure that NOT connected to V C c or GND. 


2 


or 


Output Enable Not. When asserted LOW, this input pin enables the driver to 
transmit data on the bus. When HIGH, the receiver is active and the driver 
outputs are in tri-state. 


3 


RCV 


Receive data. This is a CMOS level output pin from D+ and D-, typically 
connected to the inputs of the USB Serial Interface Engine (SIE). 


4,5 


VP, VM 


Gated version of D+ and D-. Used to detect single ended zero (SEO), error 
conditions, and interconnect speed. These pins have CMOS level outputs. 


6 


SUSPND 


Suspend. This input pin provides a low power state for the SP5301 while the 
USB bus is inactive. While the SUSPND pin is asserted HIGH, it will drive 
RCV pin LOW. 


7 


GND 


Ground. 


8 


RSEO 


Receive Single Ended Zero. This CMOS level output pin is forced HIGH when 
both D+ and D- are LOW to signal the end of packet (EOP) in signal 
transmission. CAUTION: Since RSEO is a CMOS output, care must be taken 
to ensure that RSEO is NOT connected to V cc or GND. 


9 


SPEED 


Speed. Edge rate control. This input pin determines edge rates, where a 
logic HIGH designates edge rates for "full speed" and logic LOW designates 
edge rates for "low speed." 


10, 11 


D-, D+ 


Data-, Data+. These differential data bus I/O pins conform to the Universal 
Serial Bus standard. 


12, 13 


VPO, VMO 


These are the logic inputs to the differential driver, typically connected to the 
outputs of the Serial Interface Engine (SIE). 


14 


V CC 


+3.0V TO +3.6V Power Supply 



informa 



;e consult the factory for pricing and availability on a Tape-On-Reel option. 



Part Number 


Temperature Range 


Package Type 


SP5301CN 
SP5301CY 


0°C to +70°C 
0°C to +70°C 


14-Pin NSOIC 
14-Pin TSSOP 
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